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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. — 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (ACQOB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon 
(W8KGI), David Kuraner (K2DK), Jim Riff (K7SC), Dave Gordon-Smith 
(G3UUR) 


Editor’s Comments 


International Crystal Closing 
Several readers wrote to mention the bad news 
that International Crystal will be closing down 
sometime at the end of May 2017. I’ve bought a 
quality crystals from them over the years, and — =r - | 
now I’m not sure what we are to do because iamsimmisdiaimmaie=!> Desist 


crystals in traditional packages are a vital part of 

vintage equipment. Due to modern equipment design, there is just very little 
demand for discrete quartz crystals. Here is the announcement from the ICM web 
site (http://www.icmfg.com/): 

“...Re: International Crystal MFG Closing Down 

Dear Customers: 

We are writing to inform you that International Crystal MFG is unfortunately going 
out of business. We will be honoring all orders that we have already taken and will be 
able to fill a limited amount of new orders dependent upon raw materials available. We 
are looking at the end of May but it may change dependent upon several factors i.e.: raw 
materials; facilities sold. 

We would like to thank you for your past business, The success of ICM over the previous 
66 years has been largely due to its amazing customer base. We have tried hard to make 
each one of our customers happy through exceptional customer service- and reliable 
product. 

Please do not hesitate to call us if there is anything we can do to help you through 

this difficult transition. 300-725-1426” 


73, Keep Those Filaments Lit! NODMS 
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Testing a Cathode Modulator for the Heathkit AT-1 


By Jon Kannegaard, K6JEK 
Sunnyvale, CA 
k6jek@comcast.net 


“NIGQ here.” It was the always strong 
and melodious voice of Brian breaking 
into our Northern California AM round 
table, except he was neither as strong nor 
as melodious as usual. 

I asked “What are your running 
tonight, Brian?” 

“A Wireless Set 19, maybe five watts, 
maybe a little less.” 

The rest of us were on big, fancy rigs of 
some sort or another, all legal limit or 
thereabouts. But Brian was making it all 
the way up north from Ojai, 300 miles 
away, running something like five watts. 

This inspired me to come up with 
something small and simple myself, but 
what? There it was right in front of me, a 
Heathkit AT-1. It had been sitting in my 
shack for awhile but as art, not as a 
working radio. It was time to make it 
earn its keep. 

The AT-1 was Heath’s first amateur 
radio product and a modest one it is, too. 
It’s a three-tube, crystal-controlled, CW 
transmitter capable of about ten watts 
out. It doesn’t have a modulator. Even 
though Heath provided a jack on the 
back foreone, jtmeyenever offered a 
modulator. You were supposed to build 
your own. 

I have a nostalgic affection for the AT- 
1. Phil, my Novice days buddy, had one. 
We got into radio together and took our 
license tests at the same. When the magic 
envelopes from the FCC arrived with our 
WNG calls, we were ready. I had a thirty- 
watt home-brew rig but Phil got his hands 
onan AT-1. 1 really liked his AT-1 with 
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its classic looks and hyperactive meter. 
The AT-1 I have now isn’t Phil’s old 
one. It’s recent gift from frequent ER 
contributor Gary, K6GLH. It needed a 
new power cord, some new resistors (all 
of the big ones had drifted up), new 
electrolytics and one new cap, the .5 pF 
spark-snubber cap for the key. Like all 
tube gear, this little transmitter has lethal 
voltages inside the cabinet. The AT-1, 
though, has some dangers outside the 
cabinet. The jack on the back for the 
plate modulator requires a jumpered plug 
when there is no plate modulator. Mine 
had no cover on the plug and a bare wire 
jumper exposing the full B+ right there 
outside the cabinet, easy to touch. That 
had to be remedied. And, of course, there 
is about 200 volts on the key, something 
to keep you alert when operating CW. — 
This AT-1 has a replacement power 
transformer. Unfortunately, it’s about 
160 volts shy of the original, rendering 
the B+ low and the output is low, too, 8 
watts. Substituting a plug-in solid-state 
rectifier for the 5U4 moved the voltage 
closer to spec and pushed the output up 
to a sizzling 10 watts — pretty good. Step 
one was complete, getting the AT-1 
working, now on to the modulator. 
John Kelly (N3GVF) discovered the 
plate modulator design recommended by 
Heath but it was never offered by them. 
He built it, fixed some flaws and wrote a 
nice article in Electric Radio’. But there is 
an even simpler scheme, a cathode 
modulator. Because the AT-1’s 6L6 final 
is cathode keyed, you can just plug a 
cathode modulator into the key jack. 
There is no need for another power 
supply. It is powered via that cathode 


connection. This minimalist approach is 
April 2017 


in keeping with what I wanted 
to do and with the super simple 
design of the AT-1 itself. 

Ira F. Gardner (W6LNN) 
published a design for just such 
a cathode modulator in his 1953 
OS7 attics, The Simplest 
Modulator?. A later QST 
article, Economy Modulator for 
the AT-1°, explains how to 
shoehorn that design into the 
AT-1 cabinet, but stuffing it 
iaeracemthe Al-1'. ‘seems 
unnecessary and would require 
drilling holes in the AT-1. An 
external cathode modulator 
based on Gardner’s design 
Decamie, the plan. See the 
schematic in figure 1. 

The circuit is a conventional 
audio amplifier with high 
impedance input, capacitor- 
coupled for the first two stages, 
directly coupled from the last 
one, the GYG stage. But the B+ 
supply is anything but 
conventional. It draws its B+ 
from) tie, very. thing. it's 
modulating, the AT-1’s 6L6 
cathode. It drops the key-open 
200 volts found there in half 
when there is no audio at all, so 
the voltages are low. But when 
there is audio, it injects “ripple” 
into that B+ supply, the audio 
it’s supplying. At 100% 
modulation, that unusual B+ 
supply would be all ripple and 
no DC. The choke and the big 
caps in the B+ line are there to 
remove that “ripple” that the 
audio it put there itself. 

Construction was 
straightforward and easy. It was 


built out of junk box parts 
Electric Radio #335 
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including the cabinet, which was an old 


computer switch box. The junk box didn’t 
yield the necessary choke so I bought one 
from Antique Electronic Supply, a 
Hammond 154G, 9 Henry, 40mA part. 
See the photo, figure 2. 

It worked  terriblyg ar first. 1 ie 


modulation was minimal and muffled, 


Figure 2: The AT-1 
Modulator’s Chassis 


maybe. - 20%) same 
distorted by the look 
of the, scope traceul 
suspected a particular 
capacitor in the AT-1, 
that just-replaced 
spark-snubber cap. It’s 
a .SuF cap in series 
100 ohm 
resistor — right across 


with a 


the key jack where we 
are trying to pass 
audio. I disconnected 
that cap and viola, 
audio. I plugged in a 
: D-104 and made 
contacts that night with the usual suspects 
including Gary, the source of the AT-1. 
It got good reports. No one thought it 
was my big rig but they all said it sounded 
fine. 


But how good is it really? To answer 
that question I sought another AT-1, one 
with the stock transformer so the results 
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Figure 3: Flat Topping at 5 Watts, 60% Modulation 
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would be more typical. Jeff, K6JCA, 
offered his swap-meet special AT-1. This 
AT-1 is good for 12 watts out. I was 
driving it with a signal generator while 


looking at the output on a scope and on 
an REA modulation monitor gave the 
answer: It’s not great. The waveform 
started flat topping at about 60% 
modulation, figure 3. Bypassing the 6SL7 
stages and feeding the signal generator 
output directly to the 6Y6 did not help. 
In his article, Gardner suggested 
increasing the value of the 50 ohm 6Y6 
cathode bias resistor. I added a 250-ohm, 
2-watt pot in series with that cathode 
resistor. The pot works as a carrier level 
control. Dropping the carrier down from 
5.5 watts to about 3.5 yielded a much 
better looking scope trace and clean 
modulation up to about 80%, see figure 
4, That’s good enough, three-and-a-half 
watts at 80% modulation. 

But there was also some hum. The 
power supply filter has two 8 pF caps in 
series on each side of the filter choke. 


That’s a skimpy 4 pF for each string. 
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Changing those to 33 pF as Dave, 
WA6VVL, suggested banished the hum’. 

The original circuit is very broad, 
essentially flat from 60 Hz to 20 kHz as 
measured by a spectrum analyzer looking 
at the»RF outputs R13 and C7 were 
added to provide a modest roll-off, -3dB 
at 5 kHz, -6dB at 8 kHz, figure 5. Driving 
a high-power linear would require better 
audio filtering. 

What about that disconnected snubber 
Gane Phat 2) ry PO0ronm RE circuit 
across the key really needs to be there for 
CW and really can’t be there for AM 
with this modulator. Something short of 
drilling holes and adding a switch was 
needed to put it in-and-out of the circuit. 
As a quick fix, I changed the key jack to 
a stereo jack with the ground side of the 
RC pair connected to the first ring of the 
jack. A mono phone plug, like the one on 
the key, makes the ground connection 
but the stereo plug on the modulator, 
with nothing connected to that ring, does 
not. At the GY6 socket, the ground side of 


the 100 ohm resistor was unsoldered and 


April 2017 5 


3.871 3.872 3.873 3.874 


oO 
~ 
oO 


il 


I 
i 
| 


——— 
Bq paces 


3.876 3.877 3.878 3.879 
i 
A 


-4966.3Hz -21.2dBm_ _- 3.869 906 MHz 


Figure 5: Audio Bandwidth 


moved to pin 8, the cathode. At the jack, 
(figure 6) the capacitor is connected to 
the first ring lug of the jack. It’s an 
obscure scheme but was easy to do and 
sans modulator, the transmitter looks 
and works exactly as before. 

The AT-1 is designed for use with an 
antenna tuner, the Heathkit AC-1 or 
some other tuner. It won’t deliver full 
power into a 50-ohm resistive load 


without one. The difference on 75 meters 


Original Key Jack Circuit 


To 6L6 cathode 
-5/600V 
100 1W 


Mono plug for CW, Stereo: AM 


cle 


Figure 6: The Key Jack Modification 
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was significant, 8 watts sans tuner, 12 
watts with one. I used an MFJ 949E in 
place of the AC-1. 

This little modulator works and seems 
appropriaveng, [nena 
companion for this super-simple 


super-simple 


transmitter. Only one modification was 
need to the AT-1, which are so often 
modified beyond recognition, the stereo 
jack solution to the RC conundrum. It’s 
fun to operate this little transmitter and 
tell people “Transmitter here is an AT-1, 
running three watts.” 

1. John Kelly, N3GVF, A Modulator 
for the Heathkit AT-1 Transmitter, 
Electric Radio #89, May of 1996, p30 

2. Ira F Gardner, WG6LNN, The 
Simplest Modulator, QST, Sep 1953, 

15 
i 3. John Gallamore, WOUJM, 


Economy Modulator for the Heathkit 
AT-1, QST, Nov 1956, p36 

4. Dave Ishmael, WAGVVL, Revisiting 
a Classic: The Heathkit AT-1 4-Band 


25-Watt ~Amateur) Radio: SG 
Transmitter, Electric Radio #319, 
December 2015, p 8 
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Command Set Receiver Surprises 


By Mike Murphy, WU2D 
38 N. Reading St. 
Manchester, NH 03104 
mjmurphy45@comcast.net 


Wow, they keep showing up over here 
at WU2D, and when you think you have 
seen all the modifications of 60 years of 
ham magazine articles, new, interesting 
and more artistic work arrives! The latest 
wonder was a BC-454 that is a SCR- 
274N set, with some new components 
installed around the 12SR7 BFO/ 
detector. Modifications were apparent 
because the second diode section, which 
is normally grounded (unused), was 
connected to something. The added 
components were commercial flying-lead 
types, making them easy to spot in an 
inspection. Tracing, I determined that it 
was an added AGC function. So I started 
looking at schematics and I got another 
surprise. The ARC-5 version of the 
receiver actually had an AGC, and it 
used the second diode in the tube in the 
same way as in this conversion. The clever 
ham had basically copied this ARC-5 
circuit over into the 274N; CI5A 
becomes the AGC capacitor. 

This particular automatic gain control 
circuit is the second most popular type; 


[Editor’s Comment: Years ago, nearly 
everyone started out with a $10.00 
Command set and did the necessary 
mods for use on our bands. These days 
we do not advocate radical mods to 
original or pristine SCR-274 or ARC-5 
aircraft equipment because it’s getting 
rare, and Mike agrees. There are many 
easy-to-find, previously modified 
Command sets that can be made useful 
once again with the circuits in this 
article!] 
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just a bit more sophisticated than the 
single diode AGC used in AAS5 table 
radios. The first diode on pin 4 of the 
12SR7 is the detector, and the second on 
pin 5 is the AGC. This dual hookup gives 
a bit more recovered audio and AGC 
voltage than a single diode hookup, and 
allows the two functions to connect into 
the IF stage separately. Typically the 
detector was connected to the tap or 
secondary of the last IF transformer and 
the AGC diode connected to the top of 
the transformer, either on the primary or 
secondary side. You also sometimes see 
the two circuits simply coupled together 
with a capacitor. In my modified example, 
there was a 100 pF mica capacitor soldered 
between pins 4 and 5. 

But there is one big problem with these 
simple, IF-derived AGC circuits: You 
have to be careful that the BFO injection 
does not overwhelm the AGC when you 
are in the CW mode, thus reducing the 
front end gain and desensitizing the radio. 
Most military and commercial radios of 
this era simply disable the AGC in CW 
mode. If you are willing to fool around, 
you may be able to find a happy injection 
level where you can keep the AGC 
running in CW mode. This is done by 
uncoupling the BFO or experimenting 
with different pick off points. Nobody 
likes a weak BFO, however. When I 
tested the modified circuit, | was not 
impressed with the way the BFO 
desensitized the receiver. This got me 
thinking about how one might overcome 
the problem in a typical command 
receiver. We all know the standard ham 
front panel adapter plate modifications 
for a command receiver, and some old 
timers could probably do them in their 
sleep. From the various conversion 
manuals and articles: an RF gain control 
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Figure 1: SCR-274-N (Top) and ARC-5 (Bottom) with 
AGC Circuits 


(usually 25 to 50k), a phone jack and a Making AGC Work in the 

BFO switch, are all tightly installed on a Command Receiver 

plate or inside the plug-in box, on the If you have ever tuned a command set 
front of the set, thus giving “local” receiver that is properly operating, and 
control. especially one that has been recapped 
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Figure 2, Left: Typical 
Command Receiver Front 


Adapter-Plate Hookup 


broadcast AM station, it 
can blast you right out of 
your chair — and inan AM 
round table, you have to 
ride the gain control 
constantly. 

Given an old modified 
set, it turns out that with 
the addition of one wire 
and a few components, 
(and no more holes or 
switches), we can have a 
useful AGC and be able to 
kill it when the BFO is 
enabled, thus converting 
the simple CW oscillator 
turn-off switch into an 
AGC/AM-MGC/CW 
switch. 

As you can see in figure 


and tuned up, you will notice that these 
little boxes are very hot indeed, especially 
lashed up to a full sized amateur antenna. 
As you tune around with phones on, and 
suddenly come on a strong 75 meter or 


3, the switch must beaSPDT rather than 
a SPST. Many of the old converted sets 
will have a SPDT installed already. 
After cutting the diode and R11 loose 
and adding the three parts, and wiring it 
up, the operation is thus: In the AM 


Position a toe AGC 
produces up to around 
maximum —10 VDC 


Audio 


R15 
5.1K 


R18 
510K 


© MGc/CW 
O- 


AGC/AM 
ADAPTER BFO SWITCH 


C15C R17 
.05 51K 
REPLACE 


on the grid bias line 
for the RF and IF 
amp iitets. via’ Role 
aq his) wresistoLl tuts 
disconnected on one 
side from ground in 
this mod. In the CW 
mode, the BFO is 
enabled and the AGC 
line is shorted so R11 


Figure 3: Simple AGC 
for SCR-274-N 


Receivers 
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is connected back to 
ground, and now you 
are returned to normal 
self-bias MGC. As 
usual, make sure that 
the AGC capacitor is 
not leaky. Actually 
C15) theseurpie cap 
associated with the 
BFO and second IF, 
should be rebuilt or 
replaced as a matter of 
course in this age. A 
1M resistor against a 


0.05 pF is OK but a 


0.22 or 0.47 pF poly Figure 4: Detail view of the 001pE cap HE was ceplead! see 


capacitor works better the text. 
for AGC in the set. 
ARC-5 CW Oscillator (BFO) Woes 
The original command set receiver's 
CW oscillator shut-off method is one of 
the more clever circuits in the set. To 
disable the BFO for AM, the designers 
decided it was better to short out the B+ 
going to the BFO than to hot switch B+. 
Now they don’t actually use the switch to 
short the B+ to ground at the supply 
(BOOM!); they do it after a pair of 51k 
dropping resistors. So, in shut-off mode, 
the voltage changes from the nominal 
running voltage of 40 to 60 VDC, to 
zero. The reason that this method was 
chosen is interesting. First of all, it is 
safer, should something should short out 
in the control box harness. Secondly, it 
works over a wide variation of conditions 
of switch contact and connector health, 
and is basically noise free. To kill the 
BFO, all you need to do is drop the 
voltage a bit below 20 VDC, and the 
BFO will stop oscillating. Even if the 
switch or a contact set were oxidized to 
upwards of 100 ohms to ground, it would 
still easily kill the BFO. In a dirty high 
side switch, the B+ line variations would 
eventually produce noise or affect the 


frequency of the BFO. Those engineers 
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were very clever and you generally don’t 
see this kind of Avant Garde engineering 
in the handbooks. But what happens as 
the series resistors that get shorted out in 
CW shut-off mode begin to age? We 
have something like 250 VDC-50 VDC 
or 200V across the series of R16 and 
R17. This comes out to about 0.4 watts 
split between two half-watt-rated 
resistors. Over time, and combined with 
moisture and aging, and with the possible 
added load of a leaking triple capacitor 
on the BFO load side, these resistors are 
going to be stressed, and carbon resistors 
almost always go up in value. This 
eventually causes our 40 to 60 VDC 
oscillator voltage to drop to a value where 
the BFO ceases to operate. Most BFO 
failures in these sets can be traced to this 
resistor aging, or to C15C simply being 
shorted. 

The third failure mode is a leaking or 
shorted 0.001-yF postage stamp bypass 
capacitor C25, located inside the BFO 
can, see figure 4 This is nasty, because 
you have to unsolder and remove the can 
and disassemble it in order to get at this 
capacitor. All of the failures in some 15 
or-so command set receivers that I have 
encountered with BFO issues, have traced 
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to one of these 3 root causes. I have not 
seen a bad 12SR7 yet. 
ARC-5 Go-Go Mobile Receiver 

I have had many questions about that 
mobile setup picture on my QRZ page, 
showing a command set station in my old 
car. The 75 meter BC-454 that I obtained 
for that setup was already heavily 
modified. The conversion was not 
unknown as it turns out, and there was 
an old article I found, basically describing 
it. First of all it was wired for 12 VDC 
and a new miniature 8 ohm output 
transformer replaced the military iron. 
Under the bottom cover inside the chassis, 
a small wall-to-wall bracket was 
shoehorned in that helda GAL5 miniature 
dual diode, with a tube shield keeping it 
socketed horizontally in place! This was 
the detector and automatic noise limiter. 
The 12SR7 was replaced by a 6SL7 dual 
triode. The net gain for all of this work 
was one additional triode section, which 
was used as an audio voltage amplifier 
before the 12A6 output pentode, and the 
noise limiter. The other half of the 6SL7 
provided the original BFO function. Oh 
yes, the conversion guy was smart: the 
6AL5 miniature and 6SL7 octal actually 
have the same filament requirements so 
they are in series for 12 VDC. This combo 
gave lots of volume in the car. It also 
allowed the RF and audio gain controls 
to be separated. The original ANL circuit 
in there was out of the book CQ Command 
Sets, Editors and Engineers, from 1957. 
The schematic shows the basic circuit as 
I cleaned it up and used it. That simple 
audio limiter was changed out because it 
was found to be ineffective with ignition 
noise, especially on weak signals. 

I also added the outboard 1415 kHz IF 
Q multiplier box using a 12AU7, which 
connected to the top of the 12K8 
converter. This turned out to be a 
tremendous win on receive in the car 


against noise and QRM. Never 
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Figure 6: The Bishop noise limiter 
addition is described in the text. 


completely satisfied with engine and gas 
pump noise however, and years later, I 
added the Bishop IF noise limiter (figure 
6), tacked into the last IF. This was 
engaged with a smaller toggle to the far 
right of the front panel, where the 3 pF 
capacitor normally mounts. It was not 
installed at the time of the picture. So my 
mobile receiver is hellishly modified to 
the point that one should rightfully claim 
it is not actually an ARC-5 mobile setup 
at all. That limiter circuit deserves an 
article on its own, by the way. 

I have a lot of respect for the guys who 
collect the unmolested command set 
racks, control boxes and connectors and 
patiently build up cables to run the sets 
as-designed. You cannot compare my 
hacked up and hot-rodded mobile station 
with any true ARC-5 mobile setup (with 
dynamotors whirring) like AJ1G, Chris 
Brown and many others run! You know 
the drill: Keep the pristine ones pristine; 
and keep the hacked up ones running, 
rebgild’ “the caps} “repave Mame 
remanufacture the bent and broken, and 
save those spare parts! 


ER 
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An Evolution of Thermatron Homebrew Techniques 


By Grayson Evans, KJ7 UM 


wa4gvm@gmail.com 


Ever since I started work on my book 
Hollow-State Design ve been trying to 
develop techniques to prototype 
thermatron projects as easily as the typical 
QRP “Manhattan style” solid-state 
construction project. Homebrew 
thermatron projects still seem to be using 
the same construction techniques used 
in the 1950s and ‘60s, making holes for 
sockets and every other mounted part in 
an aluminum chassis: drilling, filing, 
scraping, hacksawing, and so on. 

Now I know there have been some 
beautiful aluminum chassis projects in 
the pages of ER and I really envy the 
craftsman that can do this work. 
Unfortunately I’m not one of them, but 
Istill like to build thermatron equipment. 
So I have been experimenting with the 
prencipics of. ORP. ~ solid-state 
construction applied to thermatron 
construction: copped-clad boards as the 
“chassis”, glue-and-go construction, lots 
of soldering aids, easy prototyping, quick 
changes, and quick prototype to finished 


product options. But to get there, I needed 
some kindof solder’ paqe for 
thermatrons. 

Fortunately, around two years ago, Rex 
Harper, W1REX, came to the rescue 
after hearing my plea for such a device 
after a talk I did during 2013 at the 
FDIM (Four Days in May) QRP Amateur 
Radio Club International meet at Dayton. 
He developed a set of thermatron socket 
pads he calls “MeTubes.” The MeTubes 
panel from QRPme (his company) 
consists of 10 solder pads (figure 1) 
especially designed for mounting 
thermatron sockets. The panel has v- 
scores for breaking off single tube pads. 
The pads can either be super-glued to a 
piece of PCB stock or mounted using 
screws and standoffs. The panel has pads 
for several common thermatron types: 
mini 7 and 9s, octal, compactrons, and 
acorns — yes, acorns. 

You just solder regular thermatron 
sockets to the pads. I found the best 
sockets to use are PC style. They provide 
a large pin area to bend out and solder to 
the pad (see photos). Ceramic versions of 
these sockets are readily available from 


Rie 


© 


Figure 1: Rex Harper has devel 


oped a set of thermatron so 


cket pads called “MeTubes,” 


consisting of 10 solder pads for mounting thermatron sockets. The panel has v-scores 
for breaking off single tube pads. Regular thermatron sockets are soldered to the pads. 
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Figure 2: Example ofa PC-Mount Socket 


on-line stores for about one to two dollars, 
but the best place to find them is still 
hamfests and flea markets. 

I premount a dozen or so of the 7-pin 
and 9-pin sockets on MeTube pads so I 
have them ready to go when prototyping 
(figure 3). They can be glued on a larger 
copper-clad board and mixed with other 
pads to hold discrete components. For 
this I use a bunch of Rex’s MeSquares 
square pads. These small squares also 
come in a V-scored sheet as shown in the 
figure 4 photo. You 
just snap off as many 
as you need and glue 
them down where 


needed. 

The “quick)7and 
dirty” example shown 
in figure 5 shows a 7 
and 9-pin socket on 


Figure 4: Example of 
“MeSquares” square 
pads that can be 
snapped off and glued 


down as-needed. 
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Figure 3: PC-mount socket has been pre- 
mounted to a “MeTube” pad. 
one of my prototypes. I think this was a 
microphone amp for my AM transmitter. 
Pardon the mess. You can see I just glued 
squares wherever I needed them around 
the socket pads. This is the fastest 
thermatron prototype I have ever built! 
The nice thing about the pads is that 
they provide plenty of room to tac-solder 
lots of parts to a single pin making it easy 
to add or remove parts. This is a lot easier 
than using the traditional tube socket 
pin. The photo in figure 6 shows a 
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Figure 5: Example of a prototype circuit built with two square pads, see the text. 


compactron pad on the left using a chassis 
mount socket—PC socket would be much 
easier—and a 9-pin pad on the right in 
figure 7. 

Prototyping thermatrons in this way is 
FAST. No more punching out (mangling) 
holes to hold thermatron sockets in 
aluminum chassis and mounting terminal 


Figure 6: Example of a Compactron 


Experiment 
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strips and standoffs. 

I have a big stock of surplus acorn 
thermatrons (954, 955, etc.). They make 
really interesting looking projects. It’s 
rumored that acorn tubes were actually 
discovered in the alien spacecraft that 
crashed in Roswell in 1945. They were 
secretly supplied to RCA by the Army for 


Figure 7: An example of a 9-pin socket 
and the prototype layout is shown. 
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Figure 8: Acorn sockets are very hard to find, but Acorn pins can be easily soldered to 


a MeTube pad as shown above. 
analysis. RCA copied the design and 
claimed they were the inventor. Do you 
remember the expression “I want to 
believe”? I do. 

Anyway, the big problem with acorns 
is the socket, a special ceramic ring with 
five clips that hold the pins. These are 
pretty much extinct. But the acorn pad 
supplied with the MeTube provides an 
alternative as in figures 8. To my surprise, 
the pins on the acorn are easily solderable 
and can be soldered directly to the pad. 
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The pads can be glued to the edge of an 
existing board (as in the figure 9 photo) 
or a 12mm hole can be drilled in the 
board to accommodate the size of the 
acorn (more on this later). 

But it is still nice to be able to have the 
thermatron on the “top” of the board 
and the components on the “bottom” of 
the board. To do this and still use the 
MeTube pads, the thermatron has to be 
mounted on the other side of the pad by 
mounting the socket through the MeTube 
pad. This requires making a hole in the 
center of the pad to pass the socket 
through and then soldering the pins in 
the usual way. This is way easier with PC 
mount thermatron sockets and makes a 
very nice installation. 

This technique has some great 
advantages over using a traditional socket. 
The pad has a lot more room to mount 
components to each pin. Normal 
thermatron socket pins are difficult to 


Figure 9: The acorn tube pad has been 
attached to the prototype breadboard. 
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attach to more than two wires onto, and 
it’s a bit more difficult to get a good 
solder connection. The pads are easy to 
solder to and allow components to be 
attached in any direction since the 
“socket” is now flat. 

It is also easy to attach the socket/pad 
to a copper clad board, figure 11. The 
same hole must be made in the copper 
clad board to pass the top of the socket 
through, then the pad is super-glued to 
the board in the regular way. 

Figure 12 is another example of “right 
side up” thermatron mounting on a 
prototype test board for crystal filters. 
Note the acorn mounted through the 
board. I also glued a small “plug board” 


in the center to allow me to easily swap 


Figure 10: The center of a pad has been 
opened to mount a socket so that 
components can be mounted below. 


filter components. The board works great, 
my filter design not so good. 

A great idea for using thermatrons 
mounted directly to copper clad boards 
was developed by Roger Fell, AB8IF and 
used on several of his projects including 
the thermatron receiver shown in figure 
13. Roger used several inverted aluminum 
chassis to form the base structure for his 
receiver. Each section of the receiver is 
built on a copper-clad board. He used 
traditional thermatron sockets mounted 
to the boards using standard cutouts. 
The boards are interconnected using 
standard terminal strips with cabling 
running between chassis. This allows the 
circuit to be built and tested on the 
board, then screwed to the chassis 
terminal strip and attached to the chassis. 

I thought this was a very clever idea to 
speed up the prototype-to-final project 
but I wanted to take it a step further and 
combine it with Rex’s MeTubes pads. 


Figure 11: This shows a method of mounting the pads shown in figure 10 to a board. 
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Figure 12: Two pads have been used to test a crystal filter design. The crystals are in 


the center on the proto board. 


I tried it out on my latest project, a 
QRP AM/CW 40/20 meter transmitter. 
Like Roger, I wanted to build the 
blocks, 
interconnected via wiring in the bottom 
of the chassis. 

The figure 14 photo shows the result. 
There are three modules: amplifier on 
the left, modulator in the center, and the 


VFO on the right. Each module uses 


transmitter in modular 
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MeTube pads glued to a double sided 
copper-clad board with the socket 
mounted through the board. Each board 
is fairly easy to remove, modify, and 
reinstall. When I prototyped each board, 
the MeTube pads were just glued to the 
copper clad side with all the other 
components. 

The figure 15 photo shows how the 
module interconnection is done. Each 
module is attached to 
its own screw terminals 
strip. B+, filament 
supply, and a few 
control signals (band 
select, CW/AM) is 
bussed between the 
terminal strips. 

I also used a double 
sided copper-clad 
board as the front 
panel, figure 16. Yes, I 


Figure 13: AB8IF’s 
QRP AM/CW 40/20 


Meter Transmitter 
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still had to drill several holes in the panel 
and the inverted chassis and make notches 
in the chassis for parts placements I goofed 
on, but this project took me WAY less 
time to assemble than any other 
homebrew project of similar size. I'll never 
go back! 

I am still experimenting with ways to 
make project assembly easier and faster. 
Several super glues I have tried are so 
good that I can mount almost all parts 


ont 
0.60.0. 


he 
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without having to drill holes 
and use nuts and bolts. I’m 
still trying to make chassis’ by 
soldering copper-clad boards 
together, but I haven’t been 
able to get very good at this. 

If you have any similar 
prototyping ideas you found 
that work, I would appreciate 
hearing from you. 


ER 
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Into the Military BC-348R Receiver 
A Thermionic Fairy Tale 


By Charles Hallock, AA3WS 
Accokeek, MD 


selbynet@hotmail.com 


“RF Can’t Read” 

While I was attending the Richmond, 
Virginia, RATS FrostFest, February 
2017, I spied a seller with four BC-348 
receivers stacked on his table. So, being 
the thrifty Thermionic Wizard that lam, 
I noted the price posted as $30.00 to 
$40.00 each. I then said to myself: “I 
have an operational BC-348R that Les 
(N3RFO) gave me in my “winter lab’.” 
Consequently, I walked on. 


As FrostFest was nearing the end, and 


Figure 1: The author’s BC-348R HF receiver was built Belmont 


1942 Signal Corps contract. 
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I, having sold most of my excess stuff 
with a wad of ones, fives and tens in my 
pocket, all of a sudden, I hear a voice 
saying “Buy Me I Need a Home!” 

I turned around and looked forty feet 
to my right and there were two of the BC- 
348s left on the table smiling at me. 
Mercy! What is a Thermionic Wizard to 
do? (OK, if you read footnote one, you 
already know I have a shipping container 
full of projects awaiting Wizardry.) 

Of course, I made the proper choice; I 
walked over to the seller and inquired 
about the two remaining receivers. The 
seller explained that the two remaining 
BC-348s receivers were heavily modified. 


pe ILEORPS U.S. ARMY =. 
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I said to myself: “Hot Dang! I don’t have 
to worry about the museum police; I can 
chop and change parts at will without a 
lecture.” 

The seller also explained one receiver 
was a Q model and the other receiver was 
an R model. The seller said he would not 
negotiate on the Q Model. 

The voice again spoke up: “I ama poor 
humble homeless BC-348R and you 
already have one just like me to 
troubleshoot with.” 

Being the conservative compassionate 
Thermionic Wizard I am, I offered the 
seller $20.00 for the R receiver. The 
seller countered with $25.00. The game 
begins. Being the shrewd and thrifty 
Thermionic Wizard, I countered with 
$22.00. Sold! I peeled off a ten and 
twelve ones. 

The BC-348R (figure 1) is a mighty 
fine multi-band superheterodyne receiver 
with a 915 kc IF and eight thermatrons.? 
The receiver is large, in my humble 
opinion, not too big with easy-to-use 
knobs, a lighted tuning dial and it looks 
swell in the shack.? Technical manuals 
are available at no cost on multiple 
Internet sites. Again, I will break the 
rules of convention and not provide a 
detailed technical description on the BC- 
348. The past articles in Electric Radio 
are technically superior to my humble 
talents; hence, I will leave a list of those 
really fine articles at the end of this article. 

Once Upon a Time 

When I got home to Accokeek, MD 
(two hour’s drive north of Richmond in 
Yankee Land), I unloaded the few items 
I had left from the hamfest and carried 
the BC-348R into my winter lab. Well of 
course, the Thermionic Wizard kissed 
the wife and showed her my new treasure. 
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She noted: “If you are happy, I am 
happy.” What a fine Mrs. Wizard. 

After the pleasantries of my arrival, the 
voice again appeared again saying: “Plug 
me in!” 

What is a Thermionic Wizard to do? 
Yes, a rhetorical question. Plug the 
variable transformer into the isolation 
transformer, plug the receiver in and 
bring the voltage up to 70VAC. This 
receiver had the AC power modification. 
How did I know without removing the 
case, you ask? The receiver hada 120VAC 
line cord coming out around the 
connector in the rear. 

As I slowly brought up the AC power 
up to 7OVAC, disappointment set in. 
The current never spiked and the current 
was below 500 milliamps. As the receiver 
Sat ande cooked? forvan hour or so; 
disappointment grew with no change in 
current flow. Drat, these annoying rules: 
“You can’t chop on an operational unit.” 

What was the Wizard left to do? Of 
course, put my disappointment aside, 
attach a speaker and increase voltage to 
95VAC. Holy Hum, Batman! There is a 
low hum. As the AC voltage was increased 
to 110 volts the hum increased. 

Disappointment disappeared as I told 
myself: “At least the power supply needs 
a chop.” And then, since the hum was 


- minimal at 95VAC, I lowered the voltage 


and attached an alligator clip lead to the 
antenna jack to see if it played. As I was 
tuning the radio toward to WWV on 5 
MC, suddenly Bob Heil started coming 
through the speaker playing his organ on 
WTWW. After the “Theatre Organ from 
the Ozarks” show ended, it was time to 
power-down the radio and remove the 
case. 

Well of course! Being an outstanding 
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Thermionic Wizard, I did what the late 
Senior Master Sergeant Terrell taught 
me years ago in the military: “Do a good 
physical inspection first before you 
troubleshoot a piece of equipment, 
Airman.” The inspection first revealed 
the AC power cord for the power supply 
modification was pinched and fraying. (I 
was unable to determine the source of the 
power supply design, which was a full- 
wave rectifier design with silicon diodes.) 

Second, the high voltage and filament 
voltage connections from the AC power 
supply were twist spliced and taped. 

Third, the lamp voltage was modified 
to 6 volts using the 6.3VAC filaments 
winding of the power supply transformer. 

Finally, the inspection revealed the 
speaker matching* and noise silencer® 
modifications were installed. 

As noted earlier the power supply high 
and filament voltage connections were 
twist spliced and taped. Do you see the 
LIGHT? The Thermionic Wizard will 


explain. Utter genius just rolls in. The 


22 Electric Radio #335 


Figure 2: The power supply is under the “Hash” Capacitors. 


Wizard will easily bypass the installed 
power supply by untwisting the wires 
and connecting the wires to the trusty 
Heathkit IP-17 regulated high voltage 
power supply and B&K 1601 regulated 
low voltage power supply. Ain’t life great 
when you can use multiple pieces of your 
fine test equipment at the same time? 
Well, the tale continues. After bringing 
the receiver up on the Thermionic 
Wizards fancy power supplies, the low 
hum was still present. In addition, as the 
high voltage was raised above 150VDC 
to 220VDC, the current increased 
linearly from 40 milliamps to 75 
milliamps. Yet, no change is hum level. 
The Wizard concludes we must have a 
leaky capacitor somewhere and began to 
ponder.® After substantial pondering, the 
Thermionic Wizard remembered the 
article in December 2015 Electric Radio 


about removing motor generator (hash) 
7 


noise capacitors in Command receivers. 
Zippy Doo Da, break out the dikes “It’s 


cutting time!” 


yes 
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In the figure 2 photograph there are 
twelve .05uF hash capacitors (two to a 
can). Five of the six cans are leaking. So, 
the Wizard cuts one capacitor out at a 
time listening for the hum to change. 
One cap cut, two caps cut, three caps 
cut... twelve caps cut and there is no 
change in hum and the current still rises 
above 150VDC. “Rats,” Robin says to 
Batman! 

However, the Thermionic Wizard 
decides: “All is not lost; the hash 
capacitors are not needed, and removes 
the six dual capacitor cans from the radio!” 
Such intelligence, but, we must move on. 

Phe Thermionic Wizard’ ‘next 
concluded it is time to replace all eighteen 
of the paper bypass .01 pF “domino”® 
capacitors. Testing the removed 
capacitors with the Wizard’s trusty 
Heathkit C-3 condenser checker revealed 
three capacitors leaked at 125VDC and 
one capacitor was shorted. At the same 
time, the Wizard checked the associated 
resistors and noted they exceeded their 
tolerance value and replaced ten out-of- 
tolerance carbon resistors. The Wizard 
Additionally, all over-heated resistors 
were replaced even if the resistance value 
was within tolerance. 

The shorted capacitor was in the beat 
frequency oscillator (BFO) shown in 
figure 3. Yes, I agree with you, the repair 
was a fine piece of work done by me. 
However, I being ever-humble, must 
recognize the outstanding work Jeep 
(K3HVG) did in Electric Radio number 
269 describing the method to remove the 
BEO for repair’. Subsequent to the 
wholesale replacement of components, 
the receiver was powered up and tested. 
The hum was gone but the increasing 
current was an issue remaining as the 
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Figure 3: The beat frequency oscillator 
capacitor has been replaced with a mylar 
capacitor, shown in the highlighted area 
above. 
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Figure 4: The BC-348R Receiver Chassis with the Modules Removed 


high voltage exceeded 150VDC-. Decision 
time is upon us! 
Figure 3 

The Thermionic Wizard once again is 
up against convention. Do we doubt the 
mica domino by-pass capacitors? Do we 
unsolder and remove the antenna unit, 
the RF, detector, and the oscillator units 
for inspection and change the mica 
domino bypass capacitors? Well, My late 
stepfather Herbert Whitlow use to say: 
“Nothing beats a failure but a try.” Break 
out the solder sucker and wick; we are 
going to OZ.”! 


The four units are removed and all 


mica domino bypass capacitors are 
changed. The Wizard notes here, the 
design of the unit allows the removal ofa 
screw to isolate the mica capacitor for 
testing. Being sure of my superior 
technical assumptions and having a large 
supply of mylar .01-pF and .02-pF 
capacitors on-hand, the Wizard dives in 
and changes the capacitors. After 
removing and replacing the mica 
Capacitors, my C-3 condenser checker 
shows all the mica capacitors were good. 
Nevertheless, the Wizard is not without 
success. Three of the four units had out- 


of-tolerance screen resistors, Oops! Two 


Figure 5: The BC-348R Four U 
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ts showing the Band Switch Wafer 
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issue|Date (Article Title === Author [Page 


Table 1, Electric Radio articles on the BC-348 Radio Receiver: Neither Les (N3RFO) 
nor I have a copy of ER issue #31. Consequently, the Wizard could not read the article. 
[Editor’s Note: ER #31 is no longer available and out-of-print.] 


of the three resistors are accessible 
without removing the units. Each module 
has one or more wafers of the band switch 
inside it. As seen in the figures 4 and 5 
photographs, the wafers are not fully 
accessible with the units mounted in the 
receiver. Removing and replacing the 
units is not difficult, thanks to Jeep’s 
(K3HVG) article’? referenced above. The 
Thermionic Wizard was able to use 
DeoxIT D5 and clean the band switch 
contacts. 

It’s Stonewall Jackson time! The 
receiver is reassembled and powered up 
with the external power supplies. The 
Thermionic Wizard is successful, almost. 
The receiver works! But, there is only a 
slight drop in elevated current at 
220VDC. Is this a problem? Perhaps the 
“Wizards in Training” will have an 
answer. In conclusion, the Wizard has 
decided that when he rebuilds the AC 
power supply for the receiver, he will set 
the high voltage to 150VDC." 

Fellow Thermionic Wizards in 
training, below is what we have 
learned about a 70-plus-year-old 

radio: 

1. The BC-348 receiver is an easy and 
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forgiving boat anchor to work on. Also, 
it’s an outstanding looking radio in the 
shack. 

2. The BC-348 receiver performance 
is good, and is easy to operate. And, it 
sounds great if you have “tin ears” like 
me. 

3. Mica capacitors indeed have a low 
failure, rate, Don y you just hate 
convention: 

4. Paper bypass capacitors have a high 
failure rate. 

5. Carbon resistors have a high out-of- 
tolerance rate. 

6. Don’t shy away from dissembling 
the BC-348 receiver. 

7. Do take pictures and document 
disassembly. 

8. Technical manuals are on multiple 
web sites at no cost. The following 
manuals were obtained and used by the 
Wizard: 

*AN 08-10-209, Handbook of 
Maintenance Instructions for Radio 
Receivers, BC-348-E BC-348-M BC-348- 
O BC-348-P BC-348-S BC-224-E BC- 
224-G BC-224-H BC-224-L, 1 March 
1944 

°*TO 08-10-119, Operation and 
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Maintenance, BC-348-E BC-348-M BC- 
348-P, 15 December 1942 
«12R2-3BGsi 2 Miavavvcr Sof 
Maintenance Instructions for Radio 
Receivers, BC-224-F BC-224-K BC-348- 
H BC-348-K BC-348-L BC-348-R, 11 
February 1955 
*AN-08=h08t1 2.9" Handbook of 
Maintenance Instructions for Radio 
Receivers, BC-348-] BC-348-N BC-348- 
Q, 25 February 1942, Revised 17 July 
1943 
¢ Instruction Book for Radio Receiver, BC- 
348-H, Order No. 2356-CHI-41 (This 
manual has the best photographs.) 
e There are fine BC-348 radio receiver 
articles in Electric Radio magazine and on 
the Internet, see table 1. 
¢ Bob Heil indeed plays the organ on 
shortwave radio. 
¢ The Thermionic Wizard needs to obtain 
a BC-348Q radio receiver to determine 
why the seller at the Richmond FrostFest 
established a higher value for the Q - 
model receiver, Pethiaps, a turure 
adventure? 

The End of this Thermionic Fairy 
Tale, the next Thermionic Adventure 

Awaits! 


Footnotes: 

1. I have two labs, one in the house for 
the winter and one in my pole barn for 
temperatures above 60 degrees. The 
bigger boat anchors are in the barn. | 
have storage for future and complete 
projects in a shipping container in the 
back. 

2. Grayson Evans, TA2ZGE/KJ7UM, 
Hollow-State Design, “The Art and 
Science of Building with Thermatrons,” 
Second Edition, July 2014, Publisher 
Grayson Evans, Page 6. The term 
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“Thermatron” originates here. 

3. 1 am told the quality of the sound of 
this receiver is not the best. But, sound 
quality is not a big issue with me, my late 
mother noted to me on many occasions 
that I had “tin ears.” 

4, R. C. Everson and O. R. Breach, 
Surplus_Radio Conversion Manual 
Volume 1, Third Edition, Editors and 
Engineers LTD, New Augusta, Indiana, 
1948, Page 30. 

5. [BLD Pager 

6. The late Uncle Bud said it was good 
to ponder because Mary, Jesus’ mother, 
“Pondered these thing in her heart.” 

7. Ken Gordon, W7EKB, Adventures 
with Derelict ARC-5 Receivers, Electric 
Radio,” Number 319, December 2015, 
Page 21, Paragraph 1 and 2. Note: Prior 
to obtaining the above BC-348R, I hada 


derelict Command receiver, removed the 


hash capacitors, and replaced the 
remaining tub capacitors with Mylar 
capacitors as suggested in the article. The 
receiver works great. 

8. For Thermionic Wizards in training, 
these capacitor look like dominos. The 
technical manual will tell you which 
capacitors are paper and which are mica. 
The two capacitors look alike. Note: 
Failure of a mica capacitor is low and 
warrants checking when practicable. 

9. Jeep* Platt, "K3HVGy Bigineweas ss 
Phoenix, the Resurrection of a BC-224 
Electric Radio Number 269, October 
20 te naces | Os 

10. IBID, Page 10 

11. The Thermionic Wizard also runs 
his Command receivers high voltage at 


L50VDC, ‘or less: 


ER 


April 2017 


AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
KOO] 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1iJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + /- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net 1s all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4T XQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W60M) 4th Wed, Vic (K6IC) if 5th Wed ina month. 
Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 ke + /- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Please send in your restoration topics and 
share them with all ER readers! 


es 
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0-15V DC for the 
Heathkit MM-1 VOM 


By John Gibson, NO8V 
OT 7 ill St. 
Alma, MI 48801 
email: gibson@alma.edu 

The Heathkit MM-1 is a mid-20th 
Century volt-ohm-milliammeter (VOM) 
with a long history of use by hams and 
other hobbyists. 
Unfortunately, this otherwise competent 
VOM has a puzzling gap in its selection 
of voltage measurement ranges: although 
the MM 1’s meter face has a 0-15 scale, 
its range switch has no 15 V setting. (See 
figure 1.) Voltage measurements that 


electronics 


would best be viewed on a 15V scale 
must instead be read at the low end of the 
meter’s 50V scale. But, there is an easy 
fix. 

Because it isa 20,000 W/V VOM, you 
can use the MM-1’s 15 V scale by selecting 
its 5V range and inserting a 200k-ohm 
resistor in series with the positive test 
lead. 

I find that this measurement technique 
works well. For convenience, I made an 
adaptor cord that I can insert between 
my MM-1’s + input and any positive test 
lead. My cord, shown in figure 2, has a 
banana plug at one end, a banana jack at 


the other end, and a 200k-ohm, 1% 
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resistor in the middle. To minimize 
flexing of the resistor’s wire leads, I 
encapsulated it in a double layer of heat- 
shrink tubing. | 

If you have a Heathkit MM-1, you can 
easily build this simple adaptor and gain 
the use of your MM-1’s 0-15 V dc scale. 

Note: This gadaptor.,is. «fonyD@ 
measurements only. Because the meter’s 
AC sensitivity is only 5,000 W/V, an AC 


adaptor would need a 50k-ohm resistor. 
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Above: Figure 1, MM-1 VOM 
Top Right: Figure 2, New Adapter Cord 
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Figure 2, MM-1 VOM 


On The Bench with the Hallicrafters 
HA-1 TO Keyer 


By Rob Atkinson, K5UJ 

ranchorobbo@gmail.com 

When I was a new ham, the TO Keyer 
had been out a little over ten years. They 
worked well back then and I'd see them 
for sale at hamfests and think how cool it 
was to have a vacuum tube keyer, and 
they seemed to have such a solid make 
and break contact closure. Must have 
been that mercury wetted relay. As a 
cash-strapped high school kid I didn’t 
have the money for one back then. 

Around 2002 I was at the Fox River 
Radio League hamfest, in Aurora IL, and 
Kurt (K9OZWY, SK) hada TO Keyer for 
sale. It looked good and it came home 
with me. Eight years later I was struggling 
to get a Knight Kit 150 on the air and I 
decided the TO Keyer would be a great 
option for keying the T50 in addition to 
operating it with a bug. 

In ER #98, Rob Brownstein (K6RB), 
and in #334, George Misic (KE8RN), 
had very good articles on the TO Keyer, 
going into some of its history and its 
theory of operation. I performed Rob’s 
prescribed power supply re-cap, but my 
HA-1 had an annoying tendency to start 
each dah with a dit. At random instances 
but far too often, T would become A, M 
transformed to W, O turned into J and so 
on. It was very annoying. I questioned 
local CW operators who had experience 
with the HA-1 and they all told me they 
had the same experience and that it was 
just something you had to put up with 
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because they all did things like that. I 
refused to accept that and wondered if 
many old TO-Keyers were junked due to 
an inability to, or lack of interest in, 
fixing them. 

Pll spare everyone the tedium of a 
blow by blow trouble shoot that lasted 2 
or 3 months and get right down to the 
fix: drilling out the grounding rivets on 
the five triode sockets and replacing them 
with nuts, bolts and star washers did the 
trick as I’ve heard it applied to other 
chassis with riveted sockets. The socket 
to chassis resistance before was 1 ohm; 
after the rivet replacement that resistance 
dropped to 2/5th of an ohm as measured 
on a Fluke DMM. 

Prior to that, incremental progress was 
made replacing capacitors and tubes, and 
putting capacitors across the contacts of 
my Vibrokey paddle, but the thing that 
put that pesky leading dit to rest was the 
rivet drilling. For some reason, that rivet 
resistance at only an ohm, was enough to 
introduce some instability in the 
operation of the multivibrator circuit. 

Along the way one other interesting 
observation I made was that unlike a lot 
of vintage gear, the TO Keyer did not 
benefit from being run at reduced voltage. 
In fact, dropping the line v. to the keyer 
to 115 y. gave it unstable fits. The HA-1 
is much happier at 122 v. AC. If you are 
a bug operator and have avoided 
electronic keys, due to high cathode 
voltage, or losing the “bug feel” give the 
HA-1 TO Keyer a try with a Vibrokey 
paddle. I predict you will really like it. 


ER 
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Ray: 

I was truly saddened when I saw the 
cover of the latest Electric Radio, 
announcing that Barry, N6CSW, had 
becomea Silent Key. Sincere condolences 
to Shirley on the loss of her spouse; Barry 
mentioned her often, both in the 
mapazine,)/and on phone calls: 
Condolences to you as well on the loss of 
a longtime friend. 

The letter that Shirley wrote really 
summarized Barry’s contributions to 
vintage amateur radio very well indeed. 
To those of us that have been subscribers 
and supporters since the beginning, Barry 
captured and published the essence of 
ham radio nostalgia at a time when many 
in the hobby were thinking that way, but 
there was no organized oracle to rally the 
cause. Not only did he capture an 
audience, but Barry started a movement 
that eventually uncovered, preserved, and 
chronicled so many forgotten and obscure 
pieces of amateur radio history that would 
never have seen the light of day, without 
Barry’s passion for the subject. 

After my first ER article was published 
in 1990, Barry and I spoke on the phone 
from time to time. The conversations 
were always pleasant, and he more than 
anyone, encouraged me to push ahead 
with more writing projects. That 
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encouragement did lead to more writing 
on my part for ER, but it also spurred my 
interest in contributing to professional 
trade publications, and I became a 
monthly contributor for TV Technology 
and later, for Broadcast Engineering; they 
were fun assignments. None of that 
would have happened without Barry’s 
gentle prodding. 

Rest in peace old friend; thank you for 
you what did to bring us together to 
preserve our history, and to you Ray for 
continuing to carry the torch so well. 

73, George Maier— W1LSB (ex KUIR, 
K1GXT) 


Ray- 

I was shocked to open my ER envelope 
and read of Barry’s sudden passing. I first 
met Barry in 1995 when I was researching 
my first Collins radio book, The Collins 
Pocket Guide. He was an enthusiastic 
supporter of my work and helped put me 
in touch with a lot of people in the 
industry. When the book went to press, 
Barry placed a large order (sight unseen) 
for the ER Book Store. And, I might add, 
sold them all- plus several re-orders. He 
did the same thing with my later Collins 
History Book in 1999. 

I owed Barry a great deal for the success 
of the publications and tried to return 
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the favor with several contributions to 
ER over the years. 

When he decided to “retire” and turn 
the magazine over to you he called to let 
me know his plans. I remember how 
excited he was to have placed the magazine 
in your hands. “Ray’s a hell of lot better 
writer and editor than I am,” he told me. 

I extend my sympathy to Shirley and 
all Barry’s many friends. 

73, Jay Miller, KK5IM , Crawford, 


Texas 


Hello Ray, 

I always like to check out the ER site 
around the first of the month to see 
what’s coming up. Just wanted to let you 
know I was saddened to see that Barry 
Wiseman is now a silent key. He did a 
great thing when he and Shirley got ER 
started, and every one of us who enjoys 
vintage radio — any aspect of it — owes 


him a salute. It’s sad to hear of his passing, 
but the magazine has been in good hands 
since you took it over. My thanks to 
Barry, and to you, too. 


Jim Patterson, KIDXL 


Ray, 

I’m very sad to learn of the passing of 
Barry Wiseman N6CSW from this 
month’s issue of Electric Radio [March 
2017]. Although I did not know him 
personally, I always admired his 
determination and thoroughness of 
publishing the magazine. He will always 
be remembered when each month’s issue 
arrives. 

Your assumption of providing the same 
quality articles in the magazine is to be 
commended. Each issue will continue to 
serve as the steadfast reminder of Barry’s 


ever-growing child. 
Regards, Greg Muir 
Great Falls, MT 


Wexaukee Amateur Radio Club will sponsor the 55th Annual Cadillac Swap 
Saturday May 6th at Cadillac Junior High School 500 Chestnut St,. Cadillac Michigan. 
Admission $5 Tables $12 talk-in 146.98 (no PL) Commercial Vendors, Card Checking 
and VE Session Information and reservations contact Alton McConnell, 231-862- 


3774 evenings or nu81@vahoo.com Wexaukee Amateur Radio Club P O Box 163 


Cadillac MI 49601 


Electric Radio #335 


April 2017 31 


The Dr 


ake 2-NT 


A CW Transmitter Aimed at the Novice Market 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Drake 2-NT transmitter did not 
have a built-in VFO; instead, it used 
crystal control, which was a FCC Novice 
requirement when it was sold new. It 
could use an external VFO but Drake 
never made one for the 2-NT. The 
Hallicrafters HA-5 VFO was a great 
choice, as it used a heterodyne system 
than 
multiplication to reach all bands up to 2 


rather simple frequency 


meters. 


The 2-NT had two crystal sockets wired 


Figure 1: The Drake 2-NT CW transmitter was introduced to the Novice market in 


in parallel; this allowed the convenient 
use of HC-6U crystals or the more 
popular PT-243 holder crystals by 
providing a socket to fit either type of 
crystal. 

The Drake 2-NT used a type GHF5 
color TV horizontal sweep tube in the 
final. These tubes worked quite well up 
to 30 MHzand typically would run more 
power than the popular 6146 RF pentode. 
Gonset and Hallicrafters used the earlier 
6DQ5 color TV horizontal sweep tube at 
50 MHz in the G-76 and HT-40 
respectively; they worked fairly well, but 
were at the limit of their capability. Drake 
used the 6JB6 tube at 50 MHz in the TR- 
6 transceiver with good results; the 6JB6 


FUNCTION 


|| STBY5__- XMIT_ 
OFF eat 


SPOT 


1966 and was in production until about 1973, according to Moore’s Transmitters, 
Exciters, and Power Amplifiers 1930-1980 book. 
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Figure 2: This is the 2-NT transmitter’s block diagram, from the Drake instruction 


book. 


was a smaller and more compact tube 
with lower inner-electrode capacitance. 

The crystal oscillator is the pentode 
portion of a GEA8 triode-pentode, dual- 
section tube, see the block diagram in 
figure 2. The triode portion of the GEA8 
was used in the relay control circuit. 

The frequency multiplier and driver 
functions are handled by a type 12BY7 
pentode tube. The 12BY7 was frequently 
used as a driver tube in 1960’s-1970’s 
ham radio gear. The 2-NT offered a 
pulse and delay circuit for the relay control 
circuit that allowed the user to begin 
sending CW and not have the 2-NT stop 
transmitting until the CW message was 
complete. 

The CW sidetone was generated by a 
single transistor tone oscillator keyed 
along with the 2-NT transmitter. The 
side tone was normally fed to the receiver 
so it could be heard by the operator as a 
monitor of his/her sending. No other 
transistors were used in the Drake 2-NT. 

Solid-state silicon diodes were used in 
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the power supply to make high and low 
voltage DC to run the 2-NT. The low 
voltage DC to operate the transistor-side 
tone oscillator comes from the +250 VDC 
supply line to the low-level RF stages 
through a 220k voltage-dropping resistor. 

The Drake 2-NT includes an internal 
transmit-receive relay; the relay switches 
the antenna between the transmitter and 
has a jack for connection to a receiver 
(figure 3); a separate jack is shorted to 
ground to enable a receiver, and is open 
to mute a receiver when the 2-NT is 
transmitting. It is hard to believe how 
many CW and AM transmitters in the 
100 watt class did not include an antenna 
relay, as virtually everyone needed one. 
The lack of antenna relays made a good 
market for the Dow Key relay folks, so 
most hams bought a Dow Key relay with 
SO-239 coaxial fittings on it. On the 
bands from 160 to 10 meters, a standard 
open frame relay did not cause significant 
problems because all leads were 
reasonably short. On the Dentron 
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Clipperton V linear amplifier, we used 
an internal open-frame Potter-Brumfield 
relay to switch the linear in-and-out on 
two meters; we did use series capacitors 
to compensate for the inductive reactance 
and make the VSWR disruption much 
smaller. 

The Drake 2-NT has variable plate 
tuning and fixed loading on the 6HF5 
final amplifier and broadband low-level 
stages; the only tuning control is the final 
plate-tuning control. The bandswitch 
parallels two capacitor sections on 80 
meters and connects only one section of 
the plate-tuning control on 40 to 10 
meters. The balance of the capacitance 
resonates the final amplifier plate circuit; 
the loading capacitance for all bands is 
switched by the bandswitch. To allow 
the power to be reduced to comply with 


Novice limits, a variable resistor is used 


to feed the GHF5 RF amplifier final’s 


eee 


screen grid to vary the input power. The 
panel meter only reads final amplifier 
plate current; grid current and RF output 
are not metered. A” red Miarkyaemtou 
milliamperes is provided to allow the 
“Power Set” control to be adjusted at the 
Novice power limit of 75 watts. The red 
mark is defined as “75 watts” on the 
meter. 

Like most Drake items of the era, the 
steel chassis is copper plated. The copper 
plating survived very well over the years 
on some Drake radios; other Drake pieces 
had the copper plating corrode and 
deteriorate quite badly. See figure 4. 

The 2-NT uses the same knobs as the 
Drake 2-C. It has a jack to control an 
external VFO, which Drake never made 
for it. A neon light is provided to indicate 
the presence of RF at the GHF5 plate; the 
light made a check on plate tuning by 
lighting brighter when properly tuned. | 


Figure 3: The rear of the 2-NT has the necessary input and output connections to 
match with a receiver, such as the Drake 2-C that was designed to match it. 
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This copper-plated steel chassis has little of the corros 


surface found on a lot of the surviving Drake equ 


still nice looking. 


ionof the copper 


is one was lucky and 


Figure 4 
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20, 


40 


and 10 meters. It was more convenient to use than most similar transmitters from 


> 


only transmitter for 80 


The Drake 2-NT was a popular and successful CW- 


‘fey 


C receiver, 


and the companion 2 


made a popular Novice station for more affluent Novices. Many remain in use today 


other makers because of the built-in antenna relay. It, 
as working CW transmitters. 
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The Watkins-Johnson 8716/8718-Series Receivers 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


An article about solid-state devices on 
ER pages...!? “What a shame,” some 
readers could say. 

However, in my opinion the receivers 
of the Watkins-Johnson 8716/8718 series 
really deserve a place on this magazine, as 
time flies quickly and nowadays they too 
belong to a bygone era. Also, those radios 
were (and still are) great performers, for 
sure they are among the best HF receivers 
ever built. If you don’t believe me, please 
read the opinions of the owners in one of 
the many Internet blogs and forums that 
concern those radios, or — even better, if 
you have a friend who has one — visit him 
and make a serious listening test, also 
giving a close look at his WJ set. You'll 
remain more than impressed, I bet. 

For sure, these are some of the reasons 
why the Watkins-Johnson receivers of 
the 8716-8718 series are currently 
regarded as “most-wanted items” by radio 
collectors worldwide and their prices are 
all but cheap. 

Something About the Watkins- 
Johnson Company 
Watkins Johnson! was a West-Coast 


microwave firm that had been founded 
about 1957 in Palo Alto, CA, and started 
as a manufacturer of traveling wave tubes. 
In 1967 the Watkins-Johnson company 
acquired Communications Electronics 
Inc. (CEI), a renowned producer of high- 
quality surveillance radio receivers 
(working mainly in the VHF/UHF 
ranges) that had been founded in 1960 in 
Bethesda, MD, and that in 1964 has 
moved to Rockville, MD. In 1964 CEI 
was a contractor of a number or 
government agencies and after their 
merger to Watkins-Johnson the firm 
moved again, this time to Gaithersburg, 
MD in 1973. The newly formed CEI 
Division of Watkins-Johnson continued 
its very high quality production of 
surveillance radio also 
developing new equipment for VLF/MF/ 
HE. 

About 1998, Watkins-Johnson was 
taken over by BAE Systems (a branch of 
British Aerospace), and in 2003 the firm 
was taken over again, this time by DRS- 
Signal Solutions, a Company owned by 
the Italian “Finmeccanica” Group. At 
present, the new DRS Signal Solutions 
facilities are located in Germantown, 
MD; most people who once worked on 
the original Watkins-Johnson products 
are now gone, only a few are still at DRS. 


receivers, 


Figure 1: A WJ-8718/MEP, Early Version, with the Larger Numeric Keypad 
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Figure 2: The WJ-8718A S/N 3530 with preselector, 1-Hz tuning and 10-Hz BFO 
options installed. The preselector box is at the left of the chassis. Notice the 8-digit 
frequency display (1-Hz option) and the four-section thumbwheel switch (10-Hz BFO 


option). 

However, the new DRS people are 
focusing on the new product lines and 
there is no longer any support for the old 
radios. The Watkins-Johnson plant at 
Gaithersburg, MD, that was closed in 
December 2014, has been sold or is up 
for sale. Watkins-Johnson is definitely 
gone after they scrapped everything: 
hardware, replacement parts, demo units, 
chassis and all of the printed material. 
This was something that resembles the 
great “R-390A massacre” of St. Julien’s 
Creek?. Sic transit gloria mundi! 

The W-J 8716/8718 Series Receivers 

The production of these receivers 
started about 1976 with the introduction 
of the WJ-8718 model as a successor to 
the WJ-8888, the so-called “Quad-8,” 
launched in 1972-1973, that had been 
the first HF _ professional-grade 
synthesized receiver designed and 
produced by Watkins-Johnson. 

The WJ-8718 is a “standard-rack” 
device that measures 19" x 5.25" x 19.3" 
(48.3 cm x 13.4 cm x 49.3 cm Wx Hx 
D) and weights about 35 pounds (16 kg); 
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the WJ-8716 is identical to the WJ-8718 
model in all respects but for added EMI 
shielding —mainly a shielded phone jack 
assembly and BNC audio outputs in the 
rear panel instead of simple barrier strips. 
The WJ-8718/8716 receivers can be 
powered from 115 or 230 V mains, 48 to 
410 Hz (70 W nominal, 100W with 
maximum options installed). 

The nominal frequency coverage is 
from 0.5 to 30 MHz, with selectable 
crystal filters of 0.3, 1, 3.2, 8 and 16 kHz 
bandwidths, except in the SSB modes, 
where a fixed 2.95 kHz bandwidth filter 
is used. A triple conversion scheme was 
used with a first up-conversion to 42.905 
MHz followed by 10.7 MHz and 455 
kHz IF stages. 

Standard receiving modes are AM, FM, 
CW, USB and LSB (and also ISB in most 
radios). 

Tuning is performed by a large and 
rugged tuning knob (really full of feeling) 
and placed at the right of the front panel 
of the radio; its shaft drives a rotary 
encoder connected to the internal 
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frequency synthesizers. The tuning steps 
are: 10 KHz, 1 kHz, 100 Hz and 10 Hz, 
push-button selectable. 

Above the main tuning knob there 1s 
an LED frequency display that shows the 
frequency with a 10-Hz resolution (or 
with “a I-Ha) resolution if the 
corresponding option is installed). 

To the left of the LED display there is 
a three-section thumbwheel switch coding 
the BFO offset frequency (in the CW 
mode only), while in the left upper corner 
of the front panel is the signal strength 
meter, which can be set to display the 
signal strength or the audio level. 

A variety of options, like a tracking 
preselector, various interface cards, 
remote control, 1-Hz tuning and 10-Hz 
BFO resolution were also available. 

Shortly after the release of the WJ- 
8716/8718 receivers, a version named 
“A” appeared for both of them, with 
increased frequency coverage (now from 
DC: ‘to 30 MHz): andivery. good 
performance in the LF range. 

Later on, Watkins-Johnson started 
producing also the AN/URR-74(V) 
receiver, a militarized version of the WJ- 
8718A that was widely used by the Navy. 

The most noticeable differences are a 
different-shaped signal strength meter 
and an added running-time meter on the 
front panel, but there is something 
different also in the rear panel: the AN/ 
URR-74(V) has special connectors for 
audio, power and antenna and also uses 
different fuse holders. 

The performance of these receivers are 
excellent in all respects and their use is 
straightforward: turn the power on, make 
the proper mode and audio regulations 
and use the main tuning knob to reach 
the desired frequency. You can select 
different tuning speeds to arrive there 
quickly, but the receiver has neither 
internal memories nor other advanced 
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features. The only facility is that the 
radio is able to maintain the last tuned 
frequency after a power off — provided 
the internal backup battery is good, of 
course! 

About 1982, Watkins-Johnson came 
out with the so-called “MFP option” 
when direct keypad frequency entry and 
many other features were made available. 
“MFP” stands for Microprocessor Front 
Panel: the option included a replacement 
front panel and some replacement printed 
circuit boards (one of which hosted the 
then  “ultimacesuer intel Wy bUeo 
microprocessor). With the MFP option 
installed, the front panel of the radio 
changes completely and adds a number 
of features not available on the plain 
version, such as keypad entry, 99 memory 
channels, search and scan functions, LED 
fault indicators, access to BITE tests. 

The MFP option was at first released as 
a “kit” for modifying existing radios (both 
WJ-8716 and WJ-8718), but after some 
time Watkins-Johnson also started 
producing already “updated” receivers, 
the WJ-8716A/MEFP and the WJ-8718A/ 
MEP. 

Their “plain” versions continued to be 
available however, and it’s interesting 
enough to notice that a number of the 
latest WJ-8716A and WJ-8718A (not / 
MFP) radios have been equipped with 
the MFP-A3 (JF Interface 794308-1) and 
MEP-A4 (Synthesizer Interface/Memory 
794275) cards in place of the original 
boards AGA2 (Front Panel Interconnect 
791828) and AGA (Manual Tuning Up/ 
Down Counter 796014). This has been 
only superficially quoted on page 3-34, 
Para. 3.2.5 of the /nstruction Supplement 
For WJ-8718A/MFP, see note 7. 

The early WJ-8716/MFP and WJ- 
8718/MEP receivers carried a front panel 
slightly different from the later ones, 
they had a larger numeric keypad. The 
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keypad is used for direct frequency or 
memory channel entries. 

The WJ “/MFP” receivers are provided 
with three tuning speeds: “Fast” (1-kHz 
increments), “Med” (100-Hz increments) 
and “Slow” (10-Hz increments). 

The 1-Hz option, when installed, adds 
high-resolution 1-Hz tuning. The stock 
BFO is controlled to 100 Hz, but it can 
be controlled to 10 Hz if the “B10” 
option is installed. 

Modes, bandwidths and memory 
entries are handled by the buttons placed 
at the center of the front panel. The three 
fault LEDs allow checking the receiver’s 
health instantly, but it is also possible to 
run a special program (“BITE”, Built-In 
Test Equipment) that resides in internal 
EPROMs. 

The left side of the front panel contains 
the scanning functions, the power switch, 
the audio and RF gain controls, the 
headphone jack (stereo, with USB on 
One, ear and LSB on the other in ISB 
mode). 

The WJ-8716/8718 was undoubtedly 
a major project in the Watkins-Johnson 
receiver line. Over 10,000 units were 
produced from about 1976 to about 1990, 
when the WJ-8711 was developed. It was 
a digital and fully synthesized HF radio, 
with DSP and many other bells and 
whistles, that replaced the previous 
model. (In 1993 it was also produced in 
a civilian/amateur version named “HF- 
1000.”) 

In my opinion the WJ-8716A/8718A 
was the best and the last Watkins-Johnson 
“real” HF receiver ever made. Having 
said that, there are still some aspects 
worth to be mentioned about the 
Watkins- Johnson receivers: 

e All the W-J radios are “surveillance 
receivers” rather than “communications 
receivers,” they were designed mainly for 
intelligence and surveillance and this is 
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the reason why there is no provision at all 
for using them associated to a transmitter. 
They have no antenna relay, no muting 
circuits, and no kind of T/R switch. 
This implies a particular attention (and 
some mods, eventually) when they are 
used in a radio shack. We must always 
ensure that no excessive RF levels can 
reach the front-end stages of the 
receiver(s) and that the switching speed 
of the T/R relay in use is fast enough. 
«All the W-J. receivers can also 
demodulate FM signals in their entire 
frequency range; this confirms that they 
were specially designed for surveillance 
and signal intelligence purposes. 

e There is no audio power amp built-in, 
you have to connect an external active 
speaker to the line-out jack at the rear of 
the receiver or you can use headphones. 
The level of the line audio output of these 
receivers is sufficient to drive high- 
efficiency loudspeakers, however. 

A “Special” Receiver of the Series: 

The WJ-8718-19FE 

To the WJ-8716/8718 series of 
receivers belongs also the WJ-8718-19FE, 
a special version provided with frequency- 
extension modules that allow 5 kHz- 
99.999 MHz continuous coverage, 10- 
Hz resolution, direct-entering push 
buttons in the front panel (early MFP- 
style only, this particular receiver was 
never produced with a front panel in the 
later MFP-style). 

This WJ model is rare enough and has 
selectable bandwidths of 0.3, 1, 3.2, 6 
and 50 kHz (except in the SSB modes, 
wherea fixed 2.2 kHz bandwidth is used). 
Standard receiving modes are AM, FM, 
CW (with variable BFO), USB and LSB; 
two push-buttons in the row are marked 
“MA” (Master Receiver) and “DF” 
(Direction Finding mode) . 

Shown in figure 3 is my unit, the WJ- 
8718-19FE S/N 34. 
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In the range 5 kHz-30 MHz, this special 
receiver works similarly enough to the 
WJ-8718A/MEP. The differences are: the 
conversion scheme remains almost the 
same, but all the IF stages can be set also 
fora 50 KHz bandwidth; furthermore, in 
LSB and USB a single crystal filter — 
centered at the 10.7 MHz IF nominal 
frequency and with a 2.2 kHz bandwidth 
— is used for both modes. In the VHF 
range (30-99.999 MHz) the receiver is 
provided with two more conversions in 
the RE stages: the first 1b) (fixed) as 
centered at 159.500 MHzand the second 
IF (fixed too) is placed at 29.500 MHz 
exactly. In practice the remaining part of 
the radio, when tuned in the VHF range, 
acts as a fixed-frequency (29.500 MHz) 
receiver. 

Block Diagrams of the Receivers 

The block diagram of the receivers of 
the WJ-8716/WJ-8718 series (including 
“A” and “/MFP” versions) is represented 
in Figure 4, while figure 5 shows the WJ- 
8718-19FE block diagram. 

From those diagrams it is possible to 
trace the signal path of the radios, from 
the RF input to the audio output sockets. 

In the WJ-8716/WJ-8718 receivers 
(including “A” and “/MFP” versions), 
the RF signal enters the input socket at 
the rear of the set, passes thru a 15-pole 
low-pass filter with 30 MHz cut-off 
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Figure 3: The WJ-8718-19FE 
S/N 34, a Special Version with 


Frequency Extension 


frequency (and an optional 
sub-octave tracking 
preselector eventually) and 
then. enters the amg: 
converter,” the A3 module. 

Here are located both the 
lst and the 2nd mixers that 
produce IFs at 42.905 MHz 
and ate). 7/00) tiene 
respectively and also two “roofing filters” 
(both crystal filters, the first one centered 
at 42.905 MHz witha 28 kHz bandwidth 
normally and the second one centered at 
10.700 MHz with a 16 kHz BW). The 
LO signals come from the synthesizers 
that are all located in the A5 motherboard 
and that make use of an internal (or 
external) 1 MHz reference signal. 

The 10,700 MHz IF signal comes to 
the so-called “IF motherboard” (A4), it 
can pass through one of the two 10.7 
MHz crystal filters (6 Onoe2 eae 
bandwidth) or goes directly to the third 
mixer, where a fixed 11.155,000 MHz 
signal coming from the 3" LO produces 
the final 455 kHz IF signal. 

Then, in every mode but USB, LSB or 
ISB, the 455 kHz IF signal passes thru a 
455 kHz crystal filter (1 KHz or 0.3 kHz 
bandwidth) or comes directly to a further 
IF Amp stage and to the AM, FM or 
CW/SSB detectors. 

In SSB modes the 455 kHz signal 
passes through a crystal filter with a 2.95 
kHz bandwidth and centered at 456.725 
kHz (USB) or at 453.270 kr (seen 
ISB mode both these filters are in use at 
the same time. To the SSB and to the ISB 
detectors comes a fixed 455,000 kHz 
signal from the BFO synthesizer card 
that allows signal demodulation (the same 


BFO synthesizer circuit can also produce 
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Figure 5: Block Diagram of the 
“special” WJ-8718-19FE receiver 
(built in the /MFP version only); 
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a fixed or variable signal in CW mode). 

Then the signal path is almost 
straightforward: it goes to an AGC Amp/ 
Det and to an audio amp, as usual. 

The WJ-8718-19FE Block diagram 
(Figure 7) shows some significant 
differences instead, they go well beyond 
its “frequency-extension” VHF front- 
end. Let’s give a look at them. 

The RF signal enters the input socket 
at the rear of the set, passes thru an RF 
Switch (that gives access to the VHF 
circuits whenever the receiver is tuned 
above 30 MHz or that sends the input 
signal directly to a 15-Pole Low-Pass 
filter with 30 MHz cut-off frequency 
whenever the radio is tuned in the 5 kHz 
to 30 MHz range instead). 

In*the first. situation,.(29.999-99.999 
MHz range) the signal comes to a VHF 
preselector (a module that contains also 
the 1* VHF LO, operating in the 190- 
260 MHz range) and then it is applied to 
the VHF input converter that produces a 
fixed output at 159.500 MHz. 

Hereafter a fixed 2° VHF LO signal at 
189.000 MHz is applied to the 2" VHF 
mixer; the result is a fixed 29.500 MHz 
output that returns to the RF switch and 
from here it is applied to the above 
mentioned 15-pole/30 MHz low-pass 
filter. 

In the 5 kHz-29.999 MHztuning range 
the signal coming from the RF input is 
sent directly to the RF filter instead and 
then it enters the “input converter” (A3 
module). No optional HF preselector is 
available for the WJ-8718-19/FE —there 
is not enough room for it in the receiver!. 

In the input converter are located both 
the 1st and the 2nd mixers that produce 
IFs centered at 42.905 MHz and at 
10.700 MHz, respectively. There are also 
two “roofing filters” (both crystal filters, 
the first of them is centered at 42.905 
MHz but with a 150 kHz bandwidth in 
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this radio, and the second one is centered 
at 10.700 MHz with a 55 kHz BW). 

As usual, the LO signals come from the 
synthesizers, all located in the A5 
motherboard and that can make use of an 
internal (or external) 1 MHz reference 
signal (that is also used by the two above 
mentioned VHF local oscillators). 

The nominal 10.7 MHz IF signal is 
centered at 10.700,000 exactly only in 
AM, CW and FM modes, while in the 
USB mode it is centered to 10.698,650 
MH zand in the LSB mode at 10.701,350 
MHz thanks to proper frequency shifts 
operated by the LO in the synthesizers. 

The IF signal comes to the so-called 
“TF motherboard” (A4) and in all modes 
but USB and LSB it passes through one 
of two 10.7 MHz crystal filters (6 or 3.2 
kHz bandwidth) or goes to the third 
mixer directly, where a fixed 11.155,000 
MHz signal coming from the 3™ LO 
produces a 455 kHz IF signal. 

Then, in every mode but USB or LSB, 
the 455 kHz IF signal passes through a 
455 kHz crystal filter (1 KHz or 0.3 kHz | 
bandwidth) or comes directly to a further _ 
IF Amp stage and to the AM, FM or CW/ — 
SSB detectors. | 

In both the USB and LSB modes | 
instead, the 10.7 MHz IF signals pass 
through a crystal filter with a 2.2 kHz 
bandwidth centered at 10.700,000 MHz 
exactly, in order only the upper (or the 
lower) sideband can go through the filter © 
passband. | 

To the SSB detectors come fixed signals _ 
(456.350 kHz in the USB mode or 
453.650 kHz in the LSB mode) from the 
BFO synthesizer, they allow proper signal — 
demodulation (the same BFO synthesizer _ 


Figure 6: Top view of the chassis of a WJ- 

8718-19FE receiver, top cover removed, 
notice the two boxes at the left containing — 
the VHF input circuits. 
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circuit can also produce a signal in a 
small variable range centered at 455.000 
kHz in CW mode). 

The circuits that follow are then usual, 
there is an AGC amp/det. stage and an 
audio amp stage. 

No ISB reception is possible in the 
basic WJ-8718-19/FE receiver, due to 
the IF offsets operated in the USB/LSB 
modes and to the single SSB IF filter 
installed, it can handle only one of the 
two sidebands at a time! 

Constructional Details 

From a constructional point of view, 
the WJ receivers of the 8716/8718 series 
are extremely well designed and built. 
The rugged aluminium chassis of a 


considerable depth (about 19"- 49 cm) is 


divided into four shielded compartments, 
the first of which (the larger one at the 
left of the radio) hosts the power supply 
section (power transformer and associated 
circuits), the A3 input converter module 
in a sealed box and, in the all the WJ- 
8716/8718 radios but the WJ-8718- 
19FE, the sealed RF filter and the optional 
preselector eventually. 

In the WJ-8718-19FE model the RF 
switch unit is mounted in place of the RF 
filter, the latter is located just in the small 
space under the main chassis instead. In 
this particular receiver there is no room 
for the optional HF preselector: the place 
is totally occupied by two shielded boxes 
containing the VHF preselector, the two 
VHE converters and the related local 
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oscillators. 

Figure 6 shows the chassis of a WJ- 
8718-19FE receiver with the top cover 
removed. 

The small room in the chassis bottom 
of the WJ-87 16-87 18 receivers (including 
the “A” and/MFP versions) can host the 
optional unit “SMO” (spectrum monitor 
option, that adds a broadband IF output 
to the radio) or other special circuits. 

Inv tithe shielded 
compartments at the center and at the 
right of the main chassis there are three 
computer-style “mainboards” - or 
“motherboards” if you prefer - provided 
with sockets for comb shaped PCB cards. 
This card cage construction regards all 
the signal-path circuits (from IF to AGC 
and audio), the interface circuits and also 
the synthesizers. 

The so-called IF mainboard is named 
PAdeewit isa@placed sitethe: center 
compartment and accommodates 11 
sockets (from XA1 to XA11); the input/ 
Output mainboard is named “AO”, it is 
located in the subsequent compartment 
(to the right) and hosts 9 sockets (from 
X1 to X9). Finally, the-synthesizer 
mainboard is named “A5” and is located 
in the last compartment at the chassis 
right, it has 5 sockets (two named XA1, 
two named XA2 and one named XA3). 

Each mainboard is connected to the 
adjacent one by flat cables: A4 is 
connected to A6 by a flat cable (socket J3 
and plug P1) and AG is connected to A5 
by two flat cables (sockets J1 and J2, 
plugs P1 and P2). Each PCB card in the 
receivers is named from its mainboard 
destination place and carries also a 5 or 6 
digit identifying number (often followed 
by a suffix that indicates its version or 
revision). 

Unfortunately, the system that 
Watkins-Johnson used to identify the 
mainboard sockets, the PCB cards and 


remaining 
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the remaining parts of their receivers is 
not plain, it is somewhat confusing. In 
addition many duplicate names, some 
typos/errors in the manuals and other 
shortcomings often contribute to 
misunderstandings, waste of time and 
unpleasant headaches. 

Finally, let’s talk about the front panel 
of the receivers and their associated 
circuits. In all but the “/MFP” and the “- 
19FE” version of the WJ-8716/8718 
series receivers behind the front panel of 
the radio there are some separate PCB 
circuits and devices: the “Main Tuning 
module” (A7, 791874-X), the “Frequency 
Display” \@A8 ROM 7aerse ithe 
thumbwheel “BFO Switch” (A9, 791827) 
and the “Front Panel Control” (A10, 
796053), this latter formed by two 
sections (“Upper Panel Control”, 791583 
and “Lower Panel Control”, 796054). 

This does not happen in the “/MFP” 
and the “-19/FE” version, where a narrow 
and long mainboard (“Front Panel MB” 
MFP-A1, placed behind the front panel 
at its bottom and named 794310-X in 
the WJ-8716/8718 receivers, 796013-5 
in the WJ-8718-19/FE) holds two PCB 
cards. 

The first card is fastened to the rear of 
the front panel directly and includes all 
the push-button switches with their 
associate LEDs, it is named “MFP-A1A2” 
(or “Front Panel Switch Board”) and its 
identification number is 794309-X in 
the later MFP-style receivers (while in 
the early MFP-style radios and in the 
WJ-8718-19/FE the board number is 
796057-X instead). 

The second PCB card stands near the 
main chassis of the receivers and is named 
“MFP-AILA1” (or “Front Panel Encode 
Board”); its identification number is 
796056-X in all the receiver types. 
Hints, Tips and Final Considerations 
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I’ve never seen two receiver of this 
series that are exactly identical each other: 
the custom variants, the circuit revisions 
or changes were so many that I think it’s 
quite rare to stumble upon two perfectly 
matching units. In addition, these radios 
were often “cannibalized” for cards and 
options, and also they were reconfigured 
in the field. So, in order to avoid possible 
disappointments, always check and 
ascertain that the proper cards and 
modules are present in the unit (as long 
as the desired options) when purchasing 
one of these radios. 

The Watkins-Johnson units very often 
come with an option tag on the rear 
panel, but it only lists what was installed 
in the radio when it left the factory; so it’s 
better not to trust this tag and proceed to 
a visual inspection instead. 

If you plan to purchase one of these 
receivers, please don’t forget to search for 
at least two card extenders. One was 
commonly stored inside the radio, but in 
most cases it’s missing; two card extenders 
are required for work on the synthesizers 
and control boards, anyway. 

As I have already outlined, these top- 
performance receivers are sturdy, very 
well designed and built; but unfortunately 
they present also a few downsides, mainly 
concerning the uncommon (and 
somewhat confusing) nomenclature used 
for identifying the parts or cards, the 
many typos and errors that can be found 
in their manuals (that incidentally are 
rare and difficult enough to locate 
anyway), some topics treated in imprecise 
or abysmal form and also some 
(deliberately or not) omitted instructions. 

Some examples could be of help for 
someone are mentioned below: 

In the instruction manual concerning 
the PRE option, only a fleetingly mention 
on the final page is made to the ribbon- 
cable bridge (PRE-W2) that has to be 
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installed in the bottom side of the AG 
motherboard between the J1 and the X4 
sockets, without any further instruction. 
This bridge is mandatory for the optional 
HF preselector to work and also requires 
its correct sitting on the proper J1 and X4 
pins®. 

The main assembly schematic diagram 
of figure 6-9 on page 6-19 (the last one) 
of the instruction supplement for WJ- 
8718A/MFP microprocessor front panel 
option’ is erratic as for the path of the 
MFP-W1 ribbon cables. In fact, they 
connect only the J1 and J2 sockets of the 
slim mainboard MFP-A1 placed behind 
the front panel (MFP-A1, 794310-X) to 
the bottom of the X5 socket in the AG I/ 
O motherboard by a female multi-pin 
connector (MFP-XAS5). 

Different from what appears in the 
mentioned schematic diagram, there are 
no interconnections between the X2, X5 
and X8 sockets of the A6 I/O mainboard 
other than the ones provided by the PCB 
tracks (or by factory-added wire-wrap 
bridges). 

- The AG I/O motherboard schematic 
diagram of figure 6-20 in the instruction 
manual for WJ-8718 series HF receiver 
[8] is missing of some connections 
between the various sockets. 

And the list could continue. It’s true 
that Watkins-Johnson did not want to 
disclose all the secrets of their receivers 
too much and that they preferred that all 
the repair and service operations 
(including option installation) were 
carried out at the factory directly, but for 
sure a greater attention to details in the 
manuals could have been of help also for 
some of their technicians! 

Another advice that could be useful for 
some reader concerns the BITE (Built-In 
Test Equipment), a diagnostic feature that 
should be present in all the /MFP versions 


of the receivers. 
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Accessing the BITE Program allows to 
check the proper operation of all front 
panel LEDs and switches, and also to run 
a sequence of seven tests (concerning 
RAM, voltages, local oscillators and BFO 
operation) that produce an error code in 
the receiver front panel display eventually. 

In practice (but you can’t find this 
written anywhere) we have to take note 
that both the early /MFP receivers and 
the WJ-8718-19FE model have limited 
BITE capability, typically they can 
perform just the front panel tests. Only 
later units are able to run also the seven 
test sequence. This is due to one or both 
the following reasons: 

¢ Omitted or missing JW1, JW2 and 
JW3 bridges in the bottom side of the A5 
synthesized motherboard’; 

e Early EPROM version in the MEP- 
A4 PCB card in the EPROMsSs resides the 
BITE software). 

So please don’t worry eventually, most 
probably your radio is not faulty. 

A further (and final) advice concerns 
the addition of a small audio power 
amplifier in the receiver. 

I strongly suggest it, in all my WJ- 
8718 series radios I installed a 3-5 watt 
amplifier that I found in a kit. It makes 
use of only an IC (TDA2002-TDA2003) 
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Figure 7: The Added Audio 
Amplifier 


and it is powered by the +15 
VDC taken from the receiver 
supply. 

The input signal to the amp 

is derived from the audio gain 
pot wiper and the low- 
impedance speaker output is 
connected to a jack installed 
in an unused hole in the rear 
panel of the receiver. 
LT The small audio amps have 
been located in the power supply section 
of the radios (see figure 7) and have been 
secured to the receiver chassis by only 
one screw; no need for extra holes! 

I hope not to have bored ER readers, 
the only purpose of this paper is to share 
information that could be useful for 
someone and I sincerely hope to have 
succeeded in this goal. 

73, Paolo Viappiani! 
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Lexington, SC 29071), please visit his site at: 
https://www.american-milspec.com/ 
default.aspx 

6: http://electronicsandbooks.com/eab1/ 
manual/Hardware/W/Watkins%20Johnson/ 

ese 1s W [2.87.18 P RE. 
manual%20c2007 1208%20%5B44%5D.pdf 


Paolo Viappiani 
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as for the original PRE Option Manual , and 
also: http://www.ral792.co.uk/radios/80s/ 
pre_option.pdf, a very interesting paper by 
Dave Schofield that contains the proper 
installation instruction. 

7: You can see and download from: http:/ 
/www.mods.dk/manual.php?brand=_other, 
then choosing Watkins-Johnson WJ-8718A 
MFP Instruction supplement.zip; or, 
alternatively, from the above mentioned PCS 
Associates web site. 

8: See: http://bama.edebris.com/manuals/ 
watjohn/wj8718, File 8 — Schematics WJ- 
8716-18.pdf, Page 6-20. 

9: The installation of the JW1, JW2 and 
JW3 bridges in the bottom of the A5 
Synthesizer motherboard is described on the 
Pages A-C1-2 and A-C1-3 of the WJ-8718A/ 
MFP Instruction Manual, see note [7] above. 
The new wires carry the Local Oscillator and 
the BFO tuning voltages to the A6 I/O 
motherboard, so that they can be checked in 
the BITE sequence. 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 

Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


_ DEADLINE for May 2017 is Monday April 24! 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE/TRADE: Western Electric 23A 
Broadcast transmitter, relocated to 
1925kHz, working and very nice 
cosmetically, $4500/trade; Western 
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Electric dual turntable, (78rpm) from about — 
1927, partially restored, $2500/trade; RCA — 
CR-88 working, $450; Utah Radio Kit 4, 
500W RF Amp unit, $500/trade; Collins 
310B-3, $350/trade. Photos of all items — 
available. Gary, K6GLH, 209-418-4741 or | 
k6glh @ volcano.net. 


FOR SALE: Johnson Desk KW with right — 
and left desks. Pickup Cincinnati or | 
Hamvention. $950. Bill W8FIX, 
bstrang @iac.net, 513-948-1071 


April 2017 


FOR SALE: MOTOROLA R-390A/URR 
(Serial 4037). This is a Fully Restored, 
Calibrated, and Aligned (by Chuck Rippel 
K8HU) MF/HF Radio covering 0.5-30 MHz 
with Digital Frequency Indicator; Modes — 
CW, MCW, FSK, SSB and AM. Wired for 
115VAC, but can be configured for 
230VAC. Has antenna connections for 
Balanced Line or COAX feedline; uses 4/ 
8 Ohm speaker and headphones. 
Housed in Custom-Cabinet that 
incorporates Cooling Fan and 600-8/4 
ohm speaker transformer with all 
connections on back. This receiver was 
the Standard in Military and various 
Government agencies for many years. 
_ This Receiver is a fully operational, ready- 
-to-operate R-390A which needs NO 
~ WORK— truly plug and play, and it looks 
like a brand-new unit! It comes complete 
with manuals and literature, as pictured. 
A full set of detailed photos are available 
to interested buyers. Price $2150 OBO 
plus shipping; accept/prefer PayPal. Note 
that the unit weighs ~100 Ibs so 
Recommend Pickup. Contact Alan, 
KOMBQ, at 434-975-6237 in 
Charlottesville, VA; e-mail: 
| awswinger @ earthlink.net 


DIGITAL VFO COLLINS S-LINE & DRAKE R4 SERIES 


COLLINS DRAKE 
Includes A FREQUENCY _ All Tuning 
2.7MHz Crystal aarneeerras Is Done With 

Oscillator The VFO 1000 
To Replace Providing 
The Collins Complete 
VFO, Giving Digital Control 

Complete For Highest 

Control To The Accuracy And 
VFO 1000 Stability 


Easy installation * just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com * $250.00 + $15 S/H 
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AVAILABLE: | have found an extra AS-73/ 
PPN-2 for the Eureka radar beacon AN/ 
PPN-2 that needs a good home. If you 
have an AN/PPN-2 without an antenna 
please email me for details at 
wa2ejt59@stny.rr.com, or leave a 
message at 607-754-2848 and | will return 
your call. Joe Long, WA2EJT 


FOR SALE: WELLS GARDNER RBL-4 
Low Frequency Navy Receiver (Ser # 394) 
Frequency coverage is 15 — 600 kHz. Has 
built-in 115VAC power supply and rugged 
military case. This radio is perfect for 
those interested in the New Proposed 
630 Meter Band (472-479 kHz) and the 
Secondary allocation at 135.7-137.8 kHz!! 
Radio tested w/ Sig Gen and short antenna 
and hears well — headphones or 600 ohm 
speaker. Cabinet appearance is excellent. 
Original Manual included. The radio 
weighs in at ~ 77 lbs, so suggest pickup. 
Price: $265 plus shipping. Accept PayPal. 
Located in Charlottesville, VA. Photos 
available on request. Call 434-975-6237 
or e-mail awswinger @ earthlink.net; Alan 
KIMBQ 


FOR SALE: Hallicrafters HT-32 
transmitter, $75. Pick-up only. Ed, 
WA7DAX, 801-598-9217 
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W9DYV Boatanchor Event 
July 22-23, 2017 
Jonesborough, Tennessee 


Are you up for a Challenge? 


If so, get those soldering irons hot! 


Mark Mumaw NU6X sure was! Mark looked back to the early days of 
amateur single-sideband and homebrewed in 2016 the famous General 
Electric SSB, Jr. 


A single-band exciter designed by W2KUJ-Don Norgaard, the SSB, Jr was 
an inexpensive way for the 1950 ham operator to experiment with HF 
single-sideband. This little rig ignited the SSB Age in a way far more than 
Don ever imagined. 


So, what have you been busy designing and building in the “hollow 
state”? Plan to share your creations and skills with vintage radio hams 
in Jonesborough, TN — home of the W9DYV Boatanchor Radio Event. 


Are you a Collins, EF Johnson, Drake, Swan, Hallicrafters, National, or 
Heath enthusiast-collector? If so, we want to hear and see artifacts and 
history you have collected. Keep the July 227 weekend clear. More to 
follow! 


WSDYV Boatanchor Event 
July 22-23, 2017 
Jonesborough, Tennessee 


Workshops on restoring vintage 
SSB/CW/AM. 


Hear about the people who 
manufactured the rigs you 
enjoy. 


Hints and kicks on making those 
homebrews even better! 


For more information: 


www.ce-multiphase.com 
nick.tusa@tusaconsulting.com 


NU6X’s Superb Layout and Construction Laid Bare ~ And, it Works FB! 


FOR SALE Beautiful, award winning FOR SALE: Sianal Coros US Arm | 
; ower 
Hammarlund HQ-170A. Check a video at supply Spat | Paes in 5 ae and 


https. * 7 iio Ut u:be’c.o m / 
125DC out. Frank, KB2SLZ, 607-382-132 
watch?v=CZRvFeZN4Gw $400. Carl ow 


Blomstran carlblomstran@ yahoo.com 
281-660-4571 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢e Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


SACRIFICE: 


OS-8A/U 
oscilloscope, working, original case, 
manual copy, worn power cord, Pay only 
UPS, MO, CONUS, Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After 6 PM EST 


Selling 


FOR SALE: RCA —- 250-K Broadcast 
Transmitter, Converted to 160 meters. 
This transmitter is in nice shape and has 
custom made steel dolly base that allows 
for easy mobility. $750. Steve Airola / 
W6RXK, San Andreas, California (209) 
54-3262 stevena@goldrush.com 


FOR SALE: Gonset Communicator IV 6M 
Xevr, broken dial cord, not used for years, 
no xtals, has AC cord, $50 + shipping. 
Utica 6M VFO, chrome model 650, $25+ 
shipping. Randy, K4RHH, 434-239-6127, 
RWCradiocollector @ gmail.com 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 


FOR SALE: Heath IM18 vtvm, Hickok 800a 
(nw), Collins 55G1 preselector, National 
HRO radio & HRO60 Transformer/choke, 
4X150A/4CX250B tubes, Carter, celliott14 
at aol dot com, 434 5six6 8767 


FOR SALE; Kenwood TS940 and TS930. 
Non working, good condition, $140 each 
plus shipping. kK8Bwozdan@gmail.com 
282-974-8171 


FOR SALE: Yeasu FT-7900R. New, 
unopened box .Free ship $225.00. 813, 
304TL Steve, 303-776-9036, Box 704, 
Longmont, CO. 80502, 
woata1947 @gmail.com 


FOR SALE/TRADE: Central Electronics 
100V, Johnson Thunderbolt, manuals, 
$950. Won’t ship or split up. Victor, 
WD8DWR @arrl.net 810-367-2087 


FOR SALE: Collins transmitters 30K1, 
30K4, KWS1 and 550A broadcast 
transmitter. Peter Stratigos, N9HXW 914- 
437-8456, 1peter.stratigos @ gmail.com 


FOR SALE: For a list of manuals, most 
military, send SASE to Roger Klingman, 
1355 Minisa, Wichita, KS 67203 or e-mail 
at rklingm1 @butlercc.edu 


FOR SALE: Radiomarine TCP-3 AM 
Transmitter-Receiver 2-3 MHZ. On the air 
on 1985 khz. See pics in ER issue 282, 
Nov 2012 pg 47. $500 or trade for ? Jeff, 
WB6ZBxX vce.lab @ att.net or call 559 916 
3311 & leave a message. 


FOR SALE: Selection of new, one and 
three volt tubes.1R5, 3Q4,1U4, etc. Tell 
me what you need. John, W83TJ, 
Filbertson@comcast.net, 814-238-1736 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear _ MVintage Audio | 


Tubes ; Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG/7LOV@hamandhifi.com 


és Tubes, Tubes, Tubes 


for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 


David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KNOS, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WASCEX, 818-519-4419 
jstitz @ pacbell.net 


FOR SALE/TRADE: GE Ham News, RCA 
Ham Tips, CDE “the Capacitor’ 1948- 
1961; old radio catalogs, magazines, 
manuals, ARRL handbooks and 
publications. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


Electric Radio #335 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wesfnz @verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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test equipment and other electronics. High 
Mil-Spec Communications quality photocopies at reasonable prices. 


R-390, R-390A, R-388 & Other Military Receivers? Some originals also available. Please 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


email or call with your needs. David 
Please call us at: 941-474-6818 Crowell, KA1EDP, 401-934-1845 
FAX: 941-474-7874 kaledp @ yahoo.com 


milspec39@@aol.com AGGCESSORIES “FOR SALE coma 

pine Re | Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
SERVICE FOR SALE: Let’s get that old Dakaware Knobs. Charlie Talbott, 13192 
radio of yours working again! Antique Pinnacle Lane, Leesburg VA 20176-6146. 
Radio Repair - All Makes- Also Transistor 540-822-5643, k3ich @arrl.net 


Radio Repair. Tom Senne, AC8DA, 937- — SERVICE FOR SALE: SMO and module 
258-0124, Dayton OH,  hittp:// — renairforKWT-6, URC-32 and other Collins 
TomsAntiqueRadioRepair.com radios. Jim Whartenby, 501-282-2991 
FOR SALE: 60 years of electronic parts by antqradio @ sbcglobal.net, 

mail. Components, Hardware, Tubes = seRVICE FOR SALE: | build hot-rod 


Meters. Free Flyer USA. Bigelow receivers: R-390A, SP-600, and 
Electronics, POB 125, Bluffton,OH45817- transmitters: Valiant, DX-100, T-4X-A-B, 


0125. 419-358-7851 AF-67. Chuck Felton, KDOZS, Cheyenne 
MANUALS FOR SALE: Hundreds of Wyoming, 307-634-5858, 
manuals available for vintage ham gear, www.feltondesign.com 


for the Radio Amateur. 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
8. Designing wit des x 11” pages, packed with hundreds of 


“erises photos, schematics, diagrams, charts, 


and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
he 2n in of Hollow~-State Design has over es 0 : * . 
new tnatetial aiid. felons. inclading anew chapter 8 industry, and is bored to death with 
thermatron oscillator design, This book has everything you L 
need to know about the art and science of thermatron design sol id om state! 


and construction, it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed N OW A H | bl f th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E i e Cc tri Cc R a d i Oo B O O ksto re ! 


10. Bestaning 


Experimentation 
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INFO -see www.navy-radio.com for photos 
nd info on Navy radio gear. Nick, KANYW, 
avy.radio @ gmail.com 


ANTED: R45/ARR7 receiver. Would like 
o find this receiver or the tuning motor 
ssembly and dial to restore my unit. 
ould also like to find the MT171 base 
nd the PP32/AR power supply. Ward 
Rehkopf, K8FD, 405-481-0707 
radiohound2 @ yahoo.com 


ANTED: Sonar model J23 mobile CB 
ransceiver. Ed, WA7DAX, 801-598-9217 


ANTED: Meter for SB-200 Amp. Call 
08-359-4170, Leave a message, Ask for 
Marty, WB2FOU. 


ANTED: Teletypes for WWII museum 
orking display. Models 14, 15, 19, 20, 
specially military, WWII versions. Low 
ost or donations near Colorado? Wayne 
B4OGM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Good plastic meter cover for a 
Parker 2 5/8 inch Teardrop meter. Jeff, 
W7ID, W7ID @arrl.net, 208-697-9136 


WANTED: Globe King 400 RF Deck, Call 
Jim 610-419-6083 


WANTED: BC-348 receiver. Recreating 
my teenage station, prefer internal power 
supply, but will consider all. Pristine only 
please, just don’t have time right now for 
restoration. Bruce Howes wtujr@arrl.net 
or 207-749-0111 Thanks! 


WANTED: General Radio Modulation 
Monitor Model 1931A. Thanks. Ken 
Kinderman, W2EWL, 
scr274@gmail.com, 217-953-1026 _| 


WANTED: Any information on coils for al 
Gross CW-25 transmitter (circa 1934). 
Winding data, photos would be 
appreciated. I'll pay for copying costs. 1’ll 
buy any original Gross coils. Thanks. 
Roger, K1TG, rwkuchera @snet.net 


WANTED: Swan 160X, any condition. 
Please Email Jim at 
j.searcy65 @Gmail.com or call 601-795- 
5ooF 


WANTED: Heathkit Model A7 amplifier. 
Condition optional, Model A7-E preferred, 
but will consider others if power and output 
transformers O.K. George, VE3LTU, 
gkve3itu @ hurontel.on.ca 519-524-4578 


= ENGLAND AMATEUR RADIO FESTIVAL (NEAR-Fest XXI) 


For More Information: www.near-fest.com 


e Date: MAY 5 and 6, 2017 — 2 Days 
Continous Operation 

¢ Deerfield Fairground, 34 Stage Road, 
(aka State Road 43), Deerfield, NH 
03037 

¢ On-Site Camping, Local Hotels, 
Motels, and B&Bs 

¢ Lots of Vintage Parts and Rigs 

¢ Large Indoor Commercial Space and 
Outside Tailgating 

¢ VE Testing, Technical Forums and 
AM Dinner 

«Great Door Prizes Both Days 
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Electric Radio T-Shirts 


The front displays the logo from the cover of ER (the tube logo, 


Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 


Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins W Mea 2irr arta cc cecnene as satteases 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 ............... nec ee BS ey 1 hour, $39.95 
COTTIIIS SOS = Lore cncccccnccecescocscccbscccccctocs 1 hour, $39.95 
Collins TOW Sa Wires siccdececelecctecse TT ot 2 hours, $39.95 
Collins 775A =a ooo. .so iva ce seceens ericeeeans 2 hours, $89.95 
COTS R=-S OO roo occ ck loci cco ck ec elesesnecees -7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 


Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 
magazines, such as The Old Timer's Bulletin, The Tube Collector, 
or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 
-— EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 


sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 13,000 satisfied 


www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


Electric Radio #335 April 2017 57 


ZIM 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltimeter) .......ssscsssssssssscssssssssesssssssecs $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


PYUUTTTTIT TTT 


Shipping, each limiter ..........cccccccccceceseeeeerees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. AB-1 and AB-1M are 150W. All 
models come with a full money-back guarantee. 


ELECTRONICS INRUSH CURES SIMU Sos 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 


WANTED: Schematics or Manuals for 
Babcock Radio Engineering Inc D-Xmitter 
MT-5A and Justin, Inc MobilTrans 40. D.A. 
“Mike” Michael, W3TS, 129 Church Ln, 
Halifax, PA 17032-837u2, W3TS @arrl.net 


WANTED: Daiwa RF440 Speech 
Processor contact K5ulb.Jerry @ aol.com 
or 918-724-8272 


WANTED: SCR-183 Rx. Tx, Coils and 
Boxes e.g. BC-AN-229 and -230. Anthony 
Norden, MOWWV, England, 
agwnorden @ aol.com 


WANTED: Wanted: QSL Cards or 
information about Amateurs from Danville, 
IL. Dates can be from 1920 onward. 
KCOUNL Curt Gidding 
curtstamp @ aol.com 217-359-4017 
WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh @wescomm.com 

WANTED: Layfayette KT-390 or Ameco 


TX-86 for future articles. Please contact 
Phil (ACOOB) at spf@Reagan.com 
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720-924-0171 


WANTED: Collins Manufactured Tubes 


(ca 1936-1938) Need Air Cooled Triodes 

such as C-100E, C-200, C-211, C-251A, © 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers — 
such as C-249A, C-357A, etc and Water | 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via © 
lrana, Valencia, CA. 91355 818-519-4419, © 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, | 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930’s civilian airline radios — 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) © 
Any HRO style radio made outside the — 
USA. Tnx! Brian, KN4R, | 
brianharrison@embarqmail.com 704- 
657-8910 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


e Produces the famous 
- Free want-sell-swap ads annual Rochester Meet 
- Farly television 

- Horn loudspeaker 


- News of U.S. & foreign clubs 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 


Vale 
AWA) 


awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 
| 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
eres. oO.  oteve: ’ K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eopers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @embarqmail.com 


nNVANTED: PRESS. WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 
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Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http dimannw.qcewa.orgijoin-renew.php 


For more information please contact 
om@qcwa.org 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 


FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 
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¢ World Class 


* Your Resource for * * Collins Radio * * 


ESS (XW (ENN PN 


Collins Collectors Association 
BP BPF 


¢ Offering Unparalleled Free as well as.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


¢ Come see what the excitement is about 


SZ 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA | 


speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 


WANTED: National NTE Exciter to. 


complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WAS5UEK 
cosmophone @ yahoo.com 


Series 1 + Disk 1 
N R.L, Drake Co. 
DA { 


<i 


4 


System 
Requirements: 
Any computer with 
| Adobe Acrobat Reo 
Performance will vory 
‘ depending on speed of 
the computer, 


Drake Manuals on CD 


The R.L. Drake manuals that were 


compiled by HamManuals are again| . 


available from Electric Radio! 


This is a high quality 2-CD set of | 


manuals for the ham equipment that Drake 


produced. Also included are official Drake 


modifications and all of the 3rd-party| 
modifications by Sherwood Engineering, | : 


and others. 
Now all of your Drake service 


information can be in one place and you| : 
won't have to worry about not having a|_ 


manual when a new piece of equipment 
enters the shack. 


These CDs were originally sold for] 
$71.95, but are now available for only] 


$24.95, which includes priority shipping. | 


Electric Radio 
720-924-0171 or on the Internet: 
www.ERmag.com 
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214-763-5977 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
Speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSC! Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 
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WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Remote Head CCY-23270 for 
the TCS series Navy Receiver & 
Transmitter. It’s for the USS Wisconsin 
BB64, a floating museum moored in 
Norfolk, VA. Please any leads would be 
appreciated. Contact Bill Mellema, N3WM, 
N3WM@yahoo.com 410-790-6072 


WANTED: AT-317/BRR VLF antenna pod. 
Harry Weber, 4845 W 107TH ST, Oak 
Lawn IL 60453 


WANTED | would like to hear from owners 
of the very first model of the LM frequency 
meter, model number “LM” with no 
numeric suffix. It differs from later LMs by 
having a single toggle switch for power, 
and having only four pins on the power 
connector. (| don’t need any information 
on the later LMs.) Please email me at 
wa2ejt59 @stny.rr.com, or leave a 
message at 607-754-2848 and | will return 
your call. Thank you. 
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: Bookstore 


— ELECTRIC RADIO BACK ISSUES — ) 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining — 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all the number of 
remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

@ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and — 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $6.00 
Shipping. : 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$7.00 Shipping. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $15.00 plus $7.005 Shipping } 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 

phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVertiSing. ---------------------------------------- 22a - anne nnn nnn nnn nnn n nnn nen nen n ene ene $25.95 - 10% = $23.35 — 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. -----------------------------------------+- $18.95-10% = $17.05 — 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-;------------------=- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion book 


to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment that continues 
to be very popular, even many years after Heath’s closing. -------------------- $19.95 


Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.------------------------------------0--0--------------=- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


IS EXCeIlENt. --------------------------------0-~ne--wanannnn nnn nnnnnnnnnnnnnnnnnnnan nnn anne nnnnnannnnannnnnnnnnnennne $24.95 - 10% - $22.45 
Seacticamacio Repair, VOIIME Ve) o.iocccsecceetisecencecevrevevscLeccsstondapaccccccanancauvsshevacgaveendeneaunces $26.95 
Bee MCAACIO REDair, VOLUIIC: 2 ier cieccenbencssteccrenncdunecetinencuusuiuacducedessaemnuruencecsquanstdendecns $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
Se RR $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ............0..06 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informMative.-------------------------------------------- nn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nena nnnnnnnans $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. -----------------------------------nnncnr nnn nnn 13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 


this book is packed full of valuable information about test equipment. 166 color pages. -------- 
----------------------------------------------------------------------------------------- $29.95-10% = $26.95 


Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 


Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
4/17 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


e Professional auctioneer for over 14 years. 
¢ Collector and licensed ham for over 35 years. 


«We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 


¢ Call or email to see how we can help with your 
‘single item, collection or estate. 


¢ Visit our website to view past auction results 
and upcoming auctions. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


